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THE Ml LVAY BUILDING 



MILVAY PRODUCTS AND SERVICES 

REFLECT THE ADVANTAGES OF THIS LARGE PLANT 

• Ample manufactures facilities, floor space and daylight, plus well-equip: 
laboratories, are resulting in higher standards of design, accuracy, uniformity and 
finish- without increase in cost— giving constantly increasing value in Milvay 
Scientific Instruments. 

• Greater shipping facilities, the larger stocks of finished goods, spacious stc 
and shipping rooms, and plenty of daylight have simplified the filling of ordei 
assuring the maintenance of the quick delivery service— regardless of season or size 
of order— for which this company has built such an enviable reputation. 

• Departmental views are shown elsewhere in this catalog. 

THIS ENTIRE BUILDING IS EXCLUSIVELY OCCUPIED BY 

CHICAGO APPARATUS COMPANY 
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T IS not possible for the skilled artisan to efficiently do 
his work unless he has good tools and a sufficient variety 

/ of them to meet his several requirements. It is just as 
y falacious to expect the skilled science instructor to prop- 
erly present his science courses and give the full benefit of his knowl- 
edge to the students in his class without enough science equip- 
ment or without equipment of dependable quality. 










In this catalog we describe and illustrate the "tools" that aid 
the instructor in his effort to impart scientific facts to his class. 
How well he succeeds depends not only on his ability and pre- 
vious training but also on the amount of assistance he can draw 
upon from his shelves of apparatus and supplies. The listing of 
science materials presented here is most complete. Furthermore, 
and of utmost importance every item listed is built as ruggedly as 
the requirements of the piece will permit and allowing an ample 
reserve of strength to withstand more than ordinary handling. In 
brief, dependability is an outstanding characteristic of all science 
laboratory equipment of MlLVAY name and bearing the MlLVAY 
guarantee of quality. 



CHICAGO APPARATUS COMPANY 
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HOW TO ORDER 










When possible, specify our catalog number and name of articles wanted. If "**>■ 
listed in more Ihan one siL, specify also the size desired. Convemently ruled order blanks 

will be furnished upon request. 

PRICES 

This cata.og gives r .h. • , « * grtarf-d, and ,, g J^^^S^fe* ^ ° ! 
anj order, large or small, can b ■ asily .lei, ... -1. b . c< P nc ; h ote , relied upon i ,„ 
market conditions and nuuku low a* joss .1 e for d u ae to scfc MJ^J ^ ^ ,„ 

„rieed or under-priced catalog, DOM ESTIC TERMS 

^"iSci^l anS^^n-;::;': r::^.S^ account with us, ,,1 regarding whom credit information is 
not «adill ^^obtaTnable?"^ r etl u, .,c-d to remit with order or to send satisfactory credit references. 

EXPORT TERMS 

Prices are f. o. b. Chicago, with special export packing charged extra at i TxtV'vo! 
of a banker's letter of credit in par ( fa o or New York funds, drawn in our favoi on • l fo or New York 
bank avdlabl upon presentation of invoice and shipping documents. Where small an d, ad- 
vance paymen is' suggested in par Chicago or New York funds. To foreign institution* lose credil » readily 
as« ertainable in the U S. A., we will ship subject to sight draft with documents attached. 

SHIPMENTS 

Unless otherwise ord. shipments are made by us \ I i »N( E b el post, expn as re- 

quested. In tin absence of definite instructions we will ship by ute that will insure the -large 

shipments by freight, -mailer shipnu nts by express or pared post. 

SPECIAL QUICK DELIVERY SERVICE 

Some time ago we inaugurated a special quick deli service. It ijELSE 

large stocks ample advance preparation-and special facilities, I 01 years H hasenabled us t., 
tically all orders— regardless of or season- M to 72 hours. Nov with even larger Mocks and better 

fa. .Hues in our plant, the continuance of this quick servii more than ever assured. 

REPAIR OF USED APPARATUS 

Our factory is well known to many lal tori< s for its thorough, efficient, prompt a.,. I low d 
Our facilities and large stock ol parts enable us to r< pair apparatus of any kind or make. Goods or repair 

should be plainly tagged with sender's name and address. 

SPECIAL APPARATUS MADE TO ORDER 

Our splendid manufacturing facilities enable us to execute order r special a; d at 

reasonable cost. Blu< prints or drawings giving full details should accompany orders for special apparatus. 

GUARANTEE 

All goods purchased from us are guai ed to comply with the specifications in this i give 

complete satisfaction. Kni items which d to be otherv. may be returned, for credit oi nge, at 

our expense. 

COPYRIGHT NOTICE 

This catalog is copyrighted. Our trad mark MILVAY is registered in theTJnited States I Offi< 

■ unauthorized r< and or the misu our trade mark constitutes actionable infringenu 

of our rights. W all u .cry legal means to protect our work and property. 

CHICAGO APPARATUS COMPANY 
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H E phenomenal 
growth of the Chicago Apparatus 
Company may be attributed 
to the increased recognition by 
science instructors of MlLVAY 
quality. Over two decades of 
constant expansion in sales with 
correspondingly improved facilities 
place the Chicago Apparatus 
Company far in advance as the 
leading source of good scientific 
supplies. 2 500 r < sales increase 
in twenty-two years attest this fact. 



1917 



1914 



1911 



1908 






1930 



1923 
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MILVAY 



SCIENCE I 
SUPPLIES// 
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OUR GUARANTEE 

WE GUARANTEE that any materials purchased 
from us will meet with the complete approval of 
the purchaser. If, for any reason, anything that 
we furnish is not entirely satisfactory, it may be returned at our 
expense for full credit or refund. ««««««««««« 

CHICAGO APPARATUS COMPANY 
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CHICAGO APPARATUS CO. 



£M'llvay 



Balances and Weights — Section 



Balances and Weights 



Section B 




No. 14B 



MB. Balance, Analytical, 200 gr. x 1/10 mg. A high grade analytical balance at a low cost The workman 
ship is of the highest grade and only sele< I materials enter into its construction. Quantity production 
w itli special labor-saving equipment makes the low price ]>< »ssibl< Fully guaranteed by the maker and 
ourselves. Returnable at our expense it not found highly satisfactory in even way. 



Special Features 



1. Knife edges and bearings of agate — insures 

high and permanent sensitivity. 

2. Short-beam provides short period- of oscilla- 

tion. 

3. Beam, pans and hangers provided with inde- 

pendent arrests. 

4. Legible beam graduations, white on black 

background. 

5. Legible index plate, black on white back- 

ground. 



no steel used in con- 



6 Free from corrosion 

Struction. 

7 Improved rider carrier with patent hook. 

8. Counterpoised sliding front door. 

9. Genuine mahogany case with glass top and 

side 

10. Circular level for accurate leveling. 

11. Slate base — indestructible, will not warp. 

12 Fully guaranteed by the makers and ourselves. 






Specifications 

Beam, polished aluminum, 6 inches long, graduated in 1 5 mg. divisions, 50 divisions to the right of center. 
Agate knife edges and planes. Genuine polished mahogany case, 16j4xl6j4x9 inches, with counterpoised 
sliding front door, glass top and side-, and leveling screws. Heavy indestructible non-warping slate base. 
Circular spirit level and improved rider carrier. Capacity, 200 grams. Sensitivity, 1 10 milligram. Includ- 
ing 10 mg. rider $57.50 
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Balances and Weights— Section B 
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No. 16B. 



16B. Balance, Analytical. College Model. 100 gr. x 1 20 mg. A real fine bal at a low price. Its sensi- 

tiveness capacity, and rugg instruction make pecially suited to the needs of college laboratory 

I Fall-awa: am arr. -■ ent, the brush-tipped pan arrestment, and the ruler carrier all function with the 
uUnos , ease All are pr< :d with external knobs to permit .nan lation with the case 

closed. . . 

The beam, of special aluminum all. of the short-arm ty] and the re has the advantage of short 

oscillation The right half is torn- a 6 mg. ri - d supporting 

planes are of finest agate. All metal parts are of finest workmanship, elegantly fini ind covered with 

protective lacquers. 

The case is of ly polished mahogany with glass in top and all four front door is counter- 

poised. It slides U] ! down freely and easily, and si - at any point to which it may be raised or low- 

ered. The base is provided with drawer and level' 



Specifications 
icity 

- . . . 1 _'! I ii 

Weight of rider 

ins of c 1 inch. 

Length of beam. 7 iro 

I par ' inch 

Width of bov» 4 inch 

Price, including $80.00 



SB. Balance 
x 1 .'0 mg. 
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madefc 
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Balances and Weights — Section B 
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No. 18B. 



18B. Balance, Analytical, Precision Model, 200 gr. 
x 1,20 mg. This balance is unequalled fur rot-arch 
and advanced work requiring the highest accuracy. 
It is made for us by a European firm which for over 
70 years has specialized in the manufacture of pre- 
cision balances and whose products have won the 
highest awards at the Loudon, Vienna, Stuttgart and 
Paris Expositions. There is no finer example of the 
balance maker's art. In every detail, material and 
workmanship are of the highest order. Every refine- 
ment by which accuracy and rapidity are facilitate 
have been embodied in this balance. 

Many of these refinements were introduced by the 
maker over 20 years ago and although since widely 
copied by others, have defied all efforts at further 
improvement. In offering this balance to our pa- 
trons we do so with the knowledge that it has lor 
- ?, » years given experts in research work the 
utmost satisfaction; that it lias won high honors at 
leading expositions; that it is backed by the 70-year 
record and reputation of one of the world's 
leading balance makers; and that it is unconditionally 
guaranteed by both the maker and ourselves. 

The beam, of special aluminum alloy, is ol the 
short-arm type. This pro\ ides short periods of oscilla- 
tion. The top edge of the beam is for use of 10 mg. 



riders and is graduated into 1/10 mg. divisions. The 
knife edges and planes are agate, with fall-away ar- 
restments of the beam and stirrups. The arrestment 
of the pans is by means of a special mechanism and is 
self locking. So that the arresting mechanism may 
be operated while the case is closed, the control 
knobs are conveniently located on the outside center 
of the base. The improved rider carrier makes plac- 
ing and moving of the rider easy and sure. The 
balance i- mounted on a black glass plate in a finely 
finished polished mahogany glass case with counter- 
poised front door. The sash at the back is removable 
for convenience in weighing pipettes and other long 
slender objects. 



Specifications 

Case— 16^x2054x934 inches. Capacity 200 grams. 

Beam — 7 inches long. Sensitivity, 1 2(1 milli- 
gram 

Pans — J S inches in diameter. Rider, 10 milli- 
grams. 

Width of bows — 4 : \ inches. 

Price, including rider $125.00 
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Balances and Weights— Section 




No. 25B. 





CHIC*£! 



No. 36B. 






>5B Balance, Analytical, 200 gr. x 1.20 mg. Chris- 
tian Becker Chainomatic No. 8-A. An A. an 
made balance of the fines! quality. Widely used in 
educational, industrial and Government la Ties 
The old and slow rider earner system common to 
other analytical balances has been done away with. A 
hue link gold chain, attached at one end to the 
beam and at the other to a Vernier which slides 
on a graduated vertical column, tal place. 

The Vernier is operated by a spiral -hue con- 
trolled by a knurled head on the outside ..i the case 
Bj this means all weighings from 1 10 Milligram to 
Milligrams can be made withoul opening the 
,„ using the beam arrest. The Vertical corai 
calibrated in Milligi and the V 
possible diret t readings to the- tenth part ot a Milli- 
gram There are no small weights to handle and 
add, and no rider to move back and forth, rhese 
advantages facilitate rapidity and accuracy ot weigh- 

Beam— Br. of great nsity id tensile 

strength, 7 inches long. 

Case — Polished mahog glass sides and top, 

counterpoised sliding front door, polished blai 
plate glass base inside ot cast ' »utsidi dim. n- 
16^x1854x9] ; inches. 

Bearings — Agate planes. 
Knife Edges— Agate. 

Release and Arrest— Independent arrest for pans 
with automatic stop. 

Pans— Polished nickel-silver. 2 4 inch. S diameter. 
Pan Supports — Polished i silver wire with 

4 T j inch spread. 
Capacity — 200 grams. 
Sensitivity— 1 '20 Milligram under full load. 

Price includes specific gravitj rt and holder 

for weighing test tubes, w ith counterpoise.$190.00 

26B. Balance, Analytical. 100 gr. x 1 20 mg. Chris- 
tian Becker Chainomatic No. 15. This balance 
been especial! tine laboratory work. 

Like our ! tlso equipped with the chain- 

omatic device, eliminating riders ai Fractional 



weights up to 50 mg. While the rated capacity -is 
^0 grams the const ; sturdy that oads 

'. h |ha 10 grams n felj be; td. Under 

s UC ] ns ith l i 10 Milligram. 

Beam— Aluminum alloy, 6 inches lung. 
Case— Polished mahogany, front sliding frame 
counterpoised. Mounted lack plate gl ■ 

Outsid< dimensions I <xl8 ''4 inches. 
Bearings— Agate planes. 
Knife Edges— Agate. 
Release and Arrest— Independent arrest for pans 

with automatic stop. 
Pans— Polished nickel-silvei 2 j inches diameter. 
Pan Supports— Pol. -Ik d nickel-silver wire, with 

ii spread. 
Capacity— 100 grams: 200 grams. 
Sensitivity 1 20 mg. umh r load of 100 grams and 

1/10 mg. under load of 200 grams. 
1 he most accurate and most 1 balance ever 

constructed for routine laboratory work. $150.00 

36B. Balance, Chemical, Precision Type, 100 gr. x 1 
mg. This new low-priced balance, made tor us 
European balance makers with a record and reputa- 
nding back 70 years, has special features 
and refinen found ordinarily only in balances 

selling at much higher prices. 

Bearing and knife edges are te, the center 

plane being perfectly flat and rigid. e Open bean. 

is of the short arm type, 7 inches long. US pi 
vides short period- oscillation. Arrestment tor 
beam and ha rs releaa end as well as centeT 
knife edges. Milled be. id is on the outside so ai 
ment may be operated wl losed Pans 

re nickel-plan.!. 8 cm. in diameter, and ren il< 

lie beam is graduated al 
rider. Improved rid< • make- the i 

and moving oi the rider sure and i liar and 

k lacqui n d and provid< ith plumb 
bob, Mounted in mi th dj 
,| leveling scr« Pri< i . inch l'» milligram 
$38.50 




on lo«< 

<n with i rtc- 

■ 

*lgt I 

. 
-- . 

Each 






*%hai . 

mi. 

Each 
<5B 









buc 



Page JO 



.^ ' 



""'~s 
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No. 42B. 










No. 46B. 



40B. Balance. Chemical, Precision Type, 100 gr. x 2 mg. Tl 
new low-priced balance, made for u^» by European balance mak- 
ers with a record and reputation extending back 70 years, naa 
special features found ordinarily only in balances selling at about 

double the price. 

Bearings are of agate, the center plane being perfectly flat 
and rigid. Knife edges are of steel. Beam is of aluminum 
provided with adjusting screws at both ends and graduated along 
the top edge for lidcr. A milled head on the front center 
the base operates the arrestment for beam and pans. Pans are 
nickel-plated. S cm. in diameter, and removable. Pillar and sup- 
rt are black lacquered and provided with plumb bob. B 
of finely finished hardwood and equipped with leveling screws 
Capacity. 100 prams; sensitivity, 2 milligrams 

Each . $18.00 

42B. Balance, Laboratory, Magnalium. 100 gr. x 2 mg. Designed 
for chemical, technical and general laboratory use. 

Made entirely of magnalium — a magnesium-aluminum all 
which offers the greatest resistance to all chemical fumes. This 
alloy has the additional advantage of being light and strong 
The top edge ol the beam is graduated and notched for 
of rider. Support for beam is operated by lever-handle at front 
center of base. Magnalium base plate is equipped with leveling 
rews. Bearings and knife edges are of agate. Pans, removable, 
are 75 mm. in diameter. Capacity, 100 grams; sensitivity, 2 

!ligram9. 
Each $27.50 

4 SB. Balance. Chemical. Milvay. 200 gr. x 1 eg. All metal parts 
heavily nickeled and polished. 

Beam 23 cm. long, removable pans 75 mm. diameter, mount' d 
on 32\15x8 cm. base with dl and milled head beam lift. 

The base of drawer is made of highly finished pearwood With 





edges trimmed in bl.uk. An II) high grade balance 
at a low price. Capacity 200 grams, sensitivity 1 c-ntigram. 
Each $14.00 

46B Balances. General Laboratory, New Model. So-called pulp- 
balances. 

Use-nil in tlit laboratory for a wide variety of weighings which 
do not require the accuracy obtainable with an analytical bal- 
ance, such as: weighi ne large samples of materials, reagents 
[or 9 ns sugar for the Saccharimctcr, pulp, etc. Also 

useful for calibrating glassware. The column is made of a 
single piece of aluminum, combining lightness and rigidity, 
and less likely to get nut of order and more resistant to chem- 
ical fumes than the old cylindrical brass column construction. 
The planes are of agate, the knife edges of gilt steel and 
therefore corrosion proof. 

The lifting mechanism for the beam is the standard eccentric 
used on modern analytical balances and is operated by a large 
milled head. Pans are removable. Mounted on polished ma- 
hogany base with drawer; fitted with leveling screws and 
provided with circular spirit level. 

Capacity, grams 150 300 600 1500 

Sensitivity, mgr J 5 5 10 

Diameter of pans. mm.. 82 102 127 152 

Length of beam, mm 23 267 286 

Each $24.00 27. SO 33.00 42.50 

47B. Balances, General Laboratory, New Model, Same in every 
detail as No. 46B, but mounted on mahogany glass case with 
drawer and counterpoised front sliding door. 

Capacity, grams 150 300 600 1500 

Sensitivity 2 5 5 5 

Diameter of pans, mm.. B2 102 12? 152 

Length of beam, mm... 178 235 267 2S6 

Each $38.00 42.50 57.50 70.00 
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Balances and Weights — Section 



Milvay Improved Agate-Bearing Balance 




No. 49B. 



49B. Balance, General Laboratory, Milvay Improved 
Agate Bearing, 5000 gram x 1 20 gram. Recognize 
as the standard h -duty physics balance. Mor< 

sensitive and convenient than the Harvard Trip 
Scale. Low in price — large size, features and 
\antages considered. Used in hundreds of the ]< 

ing universities, colleges, high schools, and acad- 
emies. 

This instrument is a new and improved form oi 
the balance originally d< signed for the Millikan and 
Gale Course. I he original model has desen 
achieved a widespread popularity as the tun 

which recommended it- use in the ph I labor; 

tory promptly met with general appi 
part of progressive teachers. While we have manu- 
factured and sold a large number of these balai i 
which have been highly complimented on a< i ounl 
of their accuracy, superior workmanship, and neal 
appearance, it has been our conviction thai in several 
particulars this type of balance was ptible of 

improvement. In perfecting this bala we have 

not altered its general appearance, but have incor- 
porated in it several modifications, the advantages 
of which are apparent. I he improvements are as 
follows: 

Agate Bearings— A gate grooves in both beam sup- 
port and hang* r - have been substituted for the steel 
grooves formerly employ* This not only insun 
greater sensitivity .u all l<>a<K but man; tra years 
of satisfactory service as well. 

Rust-Proofed Knife-Edges — This 
prevents coi -1 its attendant deterioratio 

ensitivity. 

While we wish to call particular attention to the 
above improvements which we know will 
all sc teachers, we desire also to empha 

the fact that in all the details f construction v 
have made decided improver on existii orms 

of the instrument. Not an item which can contri 
to durability, accuracy or appearance has 
slighted, and we have v. tation in making tl 

claim that our Milvay Balance is by far tin t on 

the market for the purpose for which it wa 
signed. 



Specifications 

Capacity— 3000 grams. 

Sensitivity— Loa«N up :1 ' 

bed to within 1 20th of a For lighter 

Lds the sensitivity is correspondingly greater 
Beam— Length. 26 cm.; open constr >n. A 

rider upon the beam ii all amounts 

to 10 grams by l/10th gram dii >ns, making 

the use of small weights unni 
Rider— Operates freely in a slot "it in the back 

of the beam and thcr I lost. 

Damping Device— A push button o e lower part 

of the index, when pressed, the index 

lightly against the point* ctively damping 

the swings of the balance 
Index Plate — Finely i on n silver. 

I lurable and wear-pro< 
Knife Edges — High-grade ru d steel, a 

curately adjusted. 
Hangers — New design, free from it in and 

wear. 
Pans — Aluminum, removable, polished; diameter 

1 ; cm. 

Platform For supporting i tumbler of wa- 

in spi ity woi This platform is ad- 

tabl< to height, m;v adily swung out 

of the v »r n nn » ed if desired. 

Plumb Bob- For convenience in leveling Placed 
back of pillar and tl do< - I »hov in 

ill- lion. 

Base and Pillar Si: ntially constructed of ja- 

nncd iron, nickel-plate. I It- 
Height — 40 centin 
With counter] illustrated $16.50 

50B. Extra Pans for No. 49B. ' inum, pol- 

ished, diameb 15 ci Each $0.50 

51B. Extra Stirrups for No. 49B. With ir- 

ings. fa i fit o bi am. 

Each $1.00 

S2B. Extra Pan Supporting Bows For No. 49B. Of 
heavy wii \ ith it th< it tin- 

pa Wit! at pans Each $1.00 

53B. Extra Counterpoises For No. 49B. With v- 

i i ered cavity For accurate adjustment by the 

introduction of small lead shot. Each $1.25 
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No.54B. 



54B. Balance, Laboratory, Agate Bearing, 5000 grams 
x 50 mg. Has every important characteristic nec< 
sary to fit it for general work in chemical and physi- 
cal laboratories. It is also a high-grade student's 
balance and is used as such in laboratories preferring 
a finer and more expensive balance than our No. 49B. 
The large capacity and rugged construction com- 
bined with high sensitiveness makes it more con- 
venient and more useful than ordinary heavy duty 
tvpes. Furthermore, this balance i- so beautifully 
finished that it is bound to command the respect of 
every user and raise the equipment standard of even 
the best equipped laboratory. The finish not only 
provides the utmost beauty, but the utmost resis- 
tance to laboratory fumes as well. 

The heavy brass supporting column is mounted on 
a finely finished wooden base with leveling screws. 
To further assist in leveling, a small plumb bob is 
mounted alongside the pillar. The beam is raised 
and lowered by the large head at the front bottom 
the column while the re-t provided with adjust- 
able screws serves to damp its oscillations. The 
I. earn is of the open construction type and is grad- 
uated to 10 grams in 1/10 gram divisions. Rider and 
hangers cannot become lost because they are of the 
non-removable type. The agate bearings in the beam 
support and end hanger- provide the permanent 
high sensitiveness for which this balance is so well 
known. Adjustment of the pointer to the zero point 
of the index scale is quickly and easily accomplished 
by manipulation of the adjusting screw protectively 
mounted within the open work of the beam. For 



convenience in specific gravity work by the immer- 
sion method, an adjustable platform is provided. 
I 1m pans are of aluminum and because of their large 
size will accommodate large objects impossible of 
being weighed on small pan balances. For this rea- 
son, this balance, in addition to ordinary uses, is 
valuable in weighing calorimeters and their con- 
tents; weighing the discs and rings used in inertia 
experiments; calibrating glassware; preparing solu- 
tions; weighing objects employed in specific gravity 
experiments; weighing masses used in impact ex- 
periments and for a wide variety of other general 
work in the laboratory and lecture room. 



Specifications 

Length of beam between knife edges 32 cm. 

Length of graduated portion 25 cm. 

ngth of each 1/10 K ram division.. 2.5mm. 

1 [eight to top of beam 50 cm. 

Diameter of pan- 14 cm. 

Width of bows 14.5cm. 

Height of hows 37 cm. 

Size of base 23.5x49 cm. 

Capacity 5000 grams 

Sensitiveness with full load 50 mg. 

Because of the fine workmanship, materials, ap- 
pearance large capacity and high sensitiveness, thi> 
balance represents unusual value at our low- 
price $37.50 
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Lecture Table Balance 













No. 57B. 



57 B, Balance, Lecture Table, 3 kilo x 20 mg. Large- 
capacity and high sensitivity make this balance ideal 
for lecture table demonstration. 

Of such sturdy construction that loads up to 6 
kilos, when weighed ot mally, can do no harm. 

The beam is oi aluminum and of the short arm 
type. This provides high sensitivity and a short 
period of oscillation which facilitates rapid weigh- 
ing. Besides this short arm balance occupies much 
less room than similar I ith long arms. 

All hearings are of Agar 



J he pillar is of iron finely finished in black enamel. 
The arrestment of the beam and hangers is effected 
by a lever, an eccentrii d a roll, while constat* 
tion provides absolutely smooth action free from all 
jarring. The knife edges may be freed from conta< t 
when balance is not in use. The pan arrests are of 
the brush type. 

Mounted on finely fii d base ai ided with 

cross Level and leveling screws C; .3 kill 

sensitivity, 20 mg.; diai r oi pans. 19 cm. ..$60.00 




. 






/ 
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Nos. 64B-66B. 



No. 69B. 



No. 71B. 






No. 72B. 



No. 74B 



No. 79B 



64B. Balance, Horn Pan. 50 Gram x 1 Cg. Gold I; 
quered brass beam 15 cm. l round horn pans l 

i. diameter, suspended from green silk cords : 
ipacity 50 grams; sensitivity 1 centigram. A verj 
desirable balance on account of it^ low price, for 

student's individual use $2.70 

66B. Balance, Horn Pan. 100 Gram x 1 Cg. Same as 
Xo. 64B, but with beam 19 cm. long ami pans 8 cm. 
in diameter $3.75 

69B. Support for Horn Pan Balances. Curved, nickel- 
plated support rod with su-pension hook ; r< tund 
Mack enameled iron base. 12.5 cm. in diameter. Can 
also be used to advantage in magnetism and electro- 
static experiments for suspending bar magnets and 
friction rods. Height, 42 cm $1.50 

71B. Balance, Automatic, Family Scale, 24 lbs. x 1 oz. 
Useful in parallel force. IVony brake and other CX- 
eriments. Direct reading, slanting white enameled 
dial, zero corrector beneath platform, stamped plal 
form. Dial i- graduated to 24 pounds in I on divi- 
sion $3.25 

7lBa. Balance, Automatic, Metric. Same as No 71B, 
but with dial graduated to in kilos in 50 gram 
divisions $3.25 

72B. Balance, Automatic, Rotary Dial. 509 Gram x 2 
Gram. Tin l< is so constructed that the indicator 

can readil) be n turned to "' , " after a beaker or other 
. om i placed on the platform. Thus the 



pointer will indicate on the dial directly the weight 

ol the materia] placed ill the container, thereby elim- 
inating all tare weight calculations and the errors 
which might arise from this source. Balance is fin- 
ished in white enamel. Dial is silver finish on which 
the graduations and numerals appear in black. Dial 
is graduated to 500 grams in 2 gram divisions. $10.00 

74B. Balance, Prescription. 50 Grams x 1 Cg. 
Mounted on hardwood box with one drawer. All 
metal parts are heavily nickel-plated and may easily 
be taken apart and packed into the drawer. Beam, 
15 cm. long, lifted by lever in base of pillar; re- 
movable pans 7.5 cm. in diameter; capacity 50 grams; 
sensitivity 1 cg $8.00 

79B. Balance, Specific Gravity. 200 Grams x 1 Cg. 
While primarily designed for specific gravity work, 
this balance may also be used for all other weigh- 
ings within the limits of it- capacity and sensitivity. 
< iold lacquered brass beam 22.5 cm. long; brass pan> 
9 2 cm. in diameter, suspended from metal bows; ac- 
curately adjusted, prismatic steel knife edges; heavy 
black enameled iron base. Beam and beam arr< 
are so mounted on a telescoping rod that the dis- 
tance under the short pan may be varied from 10 to 
30 cm. above the table top. The pans being sus- 
pended from metal bows are more easily accessible 
than the suspended from chains as in the older 
models Capacity 21 o grams; sensitivity 1 centi- 
gram ." $9.00 
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Milvay Precision Jolly Balance 



BOB. Balance, Specific Gravity, Jolly. Milvay Pre- 
cision Type. With vernier reading attachment A 
standard rack and pinion, similar to that employed 
in compound microscopes, moves the inner tube— 
which is graduated for 50 cm. in millimeters^— verti- 
cally throughout its entire length. This raising and 
lowering mechanism, controlled by a large "milled 
head" near the upper end of the outer supporting 
tube, provides a positiveness and smoothness of ac- 
tion equal to that found in the finest microscopes. It 
provides that nicety of adjustment which makes cer- 
tain the greatest possible precision in Jolly balance 
w ork. 

The lower end of the spring carries a special ind< 
consisting of a short black metal cylinder with thn i 
white lines around its circumference and spaced 
about 1 mm. apart. This index moves freel) in a 
small glass tube with a single black line etched 
about its circumference and provides a simple means 
for accurately adjusting the position of the index 
without parallax. The cross-arms confine the up and 
down motion of the index and spring to within nar- 
row limits, preventing the violent movements which 
otherwise spill weights and detach pans. 

Furthermore, the absence ot violent spring move- 
ments makes the placing and removing ot weights 
and specimens far easier and more convenient than 
in Jolly balances without this "check" feature. The 
vernier permits determination of the spring elonga- 
tions to within 1,10 mm. 

Because of the exclusive features possessed by this 
balance it offers a far wider range of useful™ >s than 
the ordinary type. The following are just some of 
the many experiments in which it can be used to 
good advantage: Specific gravity determinations ol 
various kinds. Pendulum experiments involving ac- 
curate determinations of length. Hooke's law and 
the calibration of a spring. Precision weighing with 
a spiral spring balance. Mass determination by the 
longitudinal vibration method. Moment ot inertia 
by torsional vibrations. Surface tension by ring and 
drop method. Distribution of magnetism in a mag- 
net. Densities of objects by measurements of their 
dimensions and weight, etc. 

1 he balance is mounted on a gloss-enameled, 
heavy iron tripod provided with three nickel-plated 
leveling si s. The tumbler platform is of brass, 
and therefore rust proof, finished in dead-black and 
easily adjustable as to height. The index arm is 
also of dead-black finished brass and easily adjust 
able as to height. The inner and outer tubes are of 
brass with finest nickel finish. The light spring is 
accurate and sensitive to about 2 mg. and has a 
range of about 10 grams. The he spring is accu- 
rate and sensitive to about 10 mg. and has a range 
about 100 grams. Complete with light and heavy 




No. 80B. 

springs, aluminum and glass pans, adjustable tumbler 
platform, and special "chec i»e M lex $50.00 

81 B. Index with Glass Tubes for No. 80B. For re- 
place ent $1.50 

82B. Glass Tube for No. 80. For replacement. $0.40 

83B. Spring, Heavy, for No. 80B. For replacement 
Elongation per gram, about 1.2 cm $1.00 

84B. Spring, Light, for No. 80B. For r. ement. 

Elongation per gram, about 5 cm $1.00 

84Ba. Platform with Slow-Motion Screw. I 
slowly lowering the beaker of wal ed in 
surface tension work, as outlined in Exp. 5, "l'li> 
cal M ea surements, Pari 1, Heat, Mechanics and 
Properties of M Minor | 1929). In use this 
platform is attached to the main column of No. 8 »H 
Jolly Balance in place of the ordinary sliding plat- 
form with which the lattei quipped $4.00 
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No. 85B. 



85B. Balance, Specific Gravity, Jolly. Offers the 
ime advantages found only in the more expensive 
models, yet because of quantity production, costs 
no more than a plain Jolly without Spring Check or 
Index Disk. The check limits the motion of the 
spring to within narrow limits, preventing the violent 
movements which spill weights and detach pans in 
the old models. It makes manipulation easier, more 
convenient and more rapid. The index disk with 
the polished nickel-silver scale directly back of it 
makes possible extremely accurate readings. Error- 
of parallax are impossible. The scale, accurately 
etched on nickel-silver, is non-corrosive and non- 
breakable. It is 70 cm. long and graduated in mm. 
The upright is a nickel-plated hollow brass tube. 
This construction eliminates top-heaviness. The 
spring support is adjustable through a distance of 
25 cm. and may be clamped at any desired position. 
The tumbler platform is of brass and therefore will 
not corrode. The base is heavy and provided with 
three leveling screws. Complete with two aluminum 
pans and one No. 99B Spring. Compare this balance 
with others selling at twice the price $9.00 



Extra Parts for Jolly Balances 

These are standard and may be used with any 
Jolly Balance regardless of make or model. 

89B. Scale Pan, Aluminum, Lower. Diameter 38 
mm., with wires and loop for suspension $0.25 

94B. Scale Pan, Aluminum, Upper. Diameter 38 mm., 
with wires and loop for suspension and hook under- 
neath for holding a lower pan $0.30 

96B. Scale Pan, Glass, Lower. Diameter 38 mm., 
with platinum wires and loop for suspension. . .$1.00 

99B. Spring, Heavy. Steel, conical form, elongation 
per gram about 1.2 cm $0.50 

104B. Spring. Light. Steel, conical form, elongation 
per gram about 5 cm $0.50 




No. 105B. 



105B. Balance, Specific Gravity, WestphaL For rapid 
determination of specific gravity of liquids up to the 
fourth decimal place. The adjustable pillar and all 
other parts can be packed away in the box. Com- 
plete with Rcimann's thermometer, counterpoise, set 
of eight riders and jar $19.00 

106B. Reimann's Thermometer of No. 105B, reading 
from 10° to M)° C, with displacement of 5 cc. .$3.50 

107B. Riders, Set of Eight, of No. 105B 2.50 

108B. Glass Jar, of \ T o. 105B 35 
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Spring Balances 
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No. 109B. 



No. 112B. 



No. 119B. No. 124B. No. 125B. No. 129B. No. 225R. 




No. 

109B. Balance. Spring. 50 lb. N -plat, d dial IS 
tin. long, round I read- to 50 lbs. in Mb. di- 
visions * - 80 

HOB. Balance. Spring, 25 lb. Dial I- 1 cm. long, round 
back, reads to -'5 lbs, in 8 oz. divisions $0.30 

112B. Balance. Spring. 15 lb. Cylindrical pocket fori 
free from zero error; overall length, 6 inches, Reads 
to IS lbs. in 4-oz. divisions $0-$ 5 

114B. Balance. Spring. 250 gr. and 8 oz. Ni< feel-plat 
dial 12 cm. long, flat back and broad pointer lor 
thei perpendicular or liorizont.il readii I ids 

to 250 grams in 10 gr. divisit and 8 02 in l A oz. 

divisions $1 .25 

119B. Balance. Spring. 500 gr. and 16 oz. Niclo 
plated dial 12 cm. long, flal back and sharp pointer 
Reads to 500 gram- in 20 gram divisions and 16 
ounces in $4 ounce divisions $2.00 

121B. Balance, Spring. 500 gr. and 18 oz. Nickel- 
plated dial 26 cm. long, flat back 'iter. 
Reads to grams in 10 gram divisions and is 
ounces in 1 - ; oz. di\ is $3.50 

124B. Balance. Spring. 2000 gram and 64 ounce. 
Nickel-pi dial 12 cm. long, flat back and broad 
pointer for either horizontal or vertical reading 
Reads to 2000 grams in 25 r, divisions and 64 
ounces in 1 oz. divisions $0.75 

125B. Balance, Spring. Laboratory Dynamometer, 10 
lb. Cylindri) »rm, especially suitable for experi- 
in, in practical physics. Capacity 10 lbs. by 
lb. divisions. 4-Vg in. lung $2.75 

126B. Balance. Spring, Laboratory Dynamometer. 20 
lb. Same as No. 125B but 20 lbs. by " , lb divisions 
and 8 in. long $3.75 



134B. 

127B Balance. Spring. Laboratory Dynamometer, 30 
lb. Same as No. 125B, but 30 II d • : ;•»; 
and 4J$ in. long * 2 - 75 

128B. Balance, Spring, Laboratory Dynamometer. 60 
lb. Same a- 125E. but 60 lbs, by ; , lb. divisions 
and 9Vz in. long $7.50 

128Ba. Balance. Spring. Laboratory Dynamometer. 6 
Kilos. Cylindrical form 1 No. 125 B Capaci 
kilos or 6000 grams by 50 gram divisioi Lotal 

length, 24 cm 57.50 

1'9B Balance, Spring, 12 Kilos and 25 lbs. 1 • 

dial 9" cm 'long, round Re - '« JJ 
kilo d^ and 25 lbs. m </* lb. divisions 5<mo 

!34B Balance. Spring. IS K.los and 30 el-plat- 

cm. long. Hat for perpendi 

1 readings. K lo kilograms in 100 gr 

lbs. m <i lb. dr. » J ■•»" 

136B. Balance. Spring. IS K.los and 30 lbs. Especially dc- 
ned tor use in mdica 

remaining at th. int, in! "g to Z' 

as in ordinary spring s( F '■'-• ( \ _k.logTams in 

. grai - and 30 I , In , ■ 

back iron case with sliding index recorder, and nickel-plated 

dial 30 cm. long $11.00 

25SR. Balance. Flotation. Dull's. A compi nee (or 

measuring the b 

block like our ' itlined in Dull- 

crcises in 1 I ■- «*». 

a floating block cannot cause spi | 
movement, until the bi t or npw e exceeds the weight 

ir d gravi oal pull on the sliding ignt 

the latter is adjusted to correspond e> the 

tduation on the balance, name gran- ■<>; the 

• of-sliding" rod error— about 

balances graduat |> 

ery indication on this new balance, within 
2S0 grams, is a true measure of the U| ce against 

■un points. Further, ti 
K -rams — permit closer rea* 

cal body, with aluminum sliding rail length, 

-r, 54.75 



cm. 
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^^Manufacturing 

Special machinery, elaborate tools, compli- 
cated dies, skilled workmen, and competent 
supervision are responsible for the high me- 
chanical standards in £)1 ill ay Scientific In- 
struments. In addition, our plant provides 
exceptional manufacturing facilities — pleas- 
ant working conditions and ample daylight 
— resulting in an even higher standard of 
precision and workmanship. 





Page 1 9 






CHICAGO APPARATUS CO 



ZM'tlvay 



Balances and Weights — Section 



Milvay Agate-Bearing Trip Scales 




(Double-Beam Type) 
No. 166B. 

166B Milvay Double-Beam Trip Scale. 250 Gram 
Side Beam Capacity. This scale was originated and 
is exclusively manufactured bj the Chicago Appar 
atus Company; Its wide popularity is due to t 
following ten advantag- e 

1 Weighs to 250 gran: chout weights V 
rate "to A of a gran, up to 2,000 grams and slightlj 
less sensitive for load* abov< 2,000 grams. I >ld style 
single beam trip seal. r< res « ctra weights over 10 

grams. ~ . 

2 i »ver twice usual capactv I akes anything up 
to 5.000 grams. Capacity of practically all - 
beam trip si ales is 2,000 grams. 

3 Weighs one-third fasl ' balance r< 
duces oscillation period one-third. No weights to 
handle. Speeds work. 

4. Mmr an-urate than weight scale Miscel- 
laneous, doubtful small weights uni 

5. A ne1 and tar.- milk scale. Capacity ol sid< 
beam more than w t tare weight of t. 

bottles and samples -impossible with single mi 

trip scales 

6 Absence of weights avoids mistakes Ml 
weights up s indicated by position oi tv. 
rider weights on double beam. Single beam requires 

Edition of loose weights to 10-gram beam weight. 

7 Fume and corrosion of. Minimum iron 
used in construction. Only im| ant iron part is 
base which is perfectly protected by two coats of 
black non-chip enamel Ml other parts are fun 
and corrosion-proof l ven knife edges, which 

on six large agate shelves, are proof I fui 

and corrosion to preserve pern anently original 
tivity. Exclusive new mounting for agates 

8. Elevating kel for gravity work Can be 
■ lamped to 13 mm. rod For elevating abovi tabh top 
in specific ■ itv work. Pr; 11 every specific 

i can l gi am beam, 

9. Perfect rnechi ally. S lly correct 
construction, adjustment, accural, and rigid, make 
possible weighings to 5.000 crrai without m. 
We know of no o scale of such high standat 

10 reading. Nickel r graduations 

dead black background $12.00 

265B. Weights. Metric, Medium Grade. Ill- set has 
been especially d< ed for use with Double-Beam 
[Yip Scal«- a total beam capacity of 100 

grams or more. When so used, it ds the weigl 

ing range 1000 grams be the ige of the 

balance. Thus, when used with our No. 166B Douhle- 




(Single-Beam Type) 
No. 169B. 




No. 265B. 



am Balanc< tl et will take care of all weighings 

fa to 1250 grams. One each 100, 200, 200, and 

501 olid brass weights, of a le suitable for 

dinar} laboratory weighings, in fine wood 

I $ 4 - 00 

169B. Balance, Trip. Milvay Single-Beam Type. 
Agate Bearing, 5000 Grams x 1 10th Gram. Harvard 

►sign. In the di sign and construction oi tin- scale 
tv. mportant things have been accomplished. 

Fj rs t — A higher degree of accural Second — 
I ,n .iter durability. 

The former has been accomplished by forming the 
metal parts l.v special tools and machinery, and t 
mechanical accuracy thus attuned make corn 
weighings possible without variation, regardless ol 
whether masses are pla< ed at center or edge of pans. 
The latter has been accomplished by the elimination 
of iron, except in the base, which is perfectly pi 

,1 by two coats of black non-chip enamel. All 
other parts are fume and corro proof Even knife 
which rest on six large agate hearings, are 
proof against fume and corrosion to pi vt p< 

anently original sensitivity. In the 1 - an 

i levating socket for specific gravity work. It can be 
«•!, ed to a 13 mm. rod, as illustrated under N 
1741. Perfect balance design reduces the oscillation 
one-third. The Milvay, therefore weighs one- 
third faster. No small weights under 10 grams are 

Mimed with this scale as the sliding rider on tl 

luated beam indicates all •■ hts up to 10 grams 

rVth gram divisioi The pans are white, round, 

flat, porcelain plate- 14 cm. in diameter The beam 

ng screw i- conveniently located in tl 'inter 

opening. Directly below the knife edges of each 
par - hook, from which to suspend objects 
underneath, as required in specifii gravity work. 
I Iverall dim- 36x19x15 cm.: capacity 5< 
grams; sensitivity rVth gram $10.00 
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(Double-Beam Type) 
No. 170B. 




No. 171B. (Back View). 



170B. Balance, Trip. Milvay Double-Beam Type, 
Agate Bearing, 5000 Grams x 1 10th Gram. S.u 
\"o. 166B, but with lower beam graduated to Kin gr 
in 10 gr. divisions, and the upper beam to 10 gr. in 
th gr. divisions, making the total beam capacitj 
1 10 grams. Thus, all weighings below 110 grams, < 
curate to iVth gr., can be made on this balance with- 
out the use ol weights, Maximum capacity, 5000 
rams $12.00 

171B. Balance, Trip, Milvay Three-in-One. Agate 
Bearing, 5000 Grams x 1 10 Gram. Combines three 

ales in one — Babcock Test Scale, Double Beam 
Trip Scale, Solution and Dispensing Scale. Same 
as our No. 1C6B Milvay Double Beam Trip S< ale 
with two beams in front, permitting weighings up to 
250 grams without extra weights. In the back is a 
tare beam for COUnterpoisii npty milk and cream 

test bottles, or other containers weighing less than 
50 grams. This scale eliminates the use of 9 and 1* 
gram weights empli >yed with other Babcock test 

ales — weight^ which on account of their small size 
easily get lost. In addition to it* great convenu 
in milk and cream test work it will do all that the 
Double Beam Trip Scale, described above, will do — 
weigh up to 250 grams without extra weights. For 
this reason it is also valuable as a Solution and Dis 
pensing Scale and when so used no extra small 
weights are required. Fume-proof, corrosion-proof. 
and up to the same high standard of accuracy as all 
other Milvay trip scales. Has hooks underneath each 
pan. and elevating socket in base for convenience in 
specific gravity work. (See No. 174B.) The pans 
are round, flat, white porcelain plates 14 rm in di- 
ameter. Total capacity 5000 grams; sensitivity Arth 
u'ram $15.00 

172B. Extra Porcelain Plates for Nos. 166B. 169B 
170B, and 171B. for tcemenl Per par $1.00 

173B. Extra Agate Bearings for Nos. 166B, 1*9B. 
170B and 171B. For replacement, Each $0.50 



174B. Specific Gravity Support, Milvay. For Elevat- 
ing Xos. 166B, 169B, 170B ind 171 B Trip Scales 
above table top, as required in specific gravity work. 
Black enameled iron table damp, provided with a J" 
cm. x 13 mm. nickel-plated support rod. Mie clamp 
i- designed to fit any table top 10 em. thick or less. 
and being provided with a large flange, about 6j^x8j4 
i in., will not injure or mar the table top $1.50 

176B. Trip Scale Support, Milvay. For elevating trip 
scales, like our Nos. 166B, 1<»9B, 170B and 171B, as 
required in specific gravity work. The base pur* 
posely has been made extra large, it covers an area 
of 28x14.5 cm., to provide ample stability. The re- 
ining edge around the top prevents the^ balance 
from shifting or sliding off. The center rod is 30 cm. 
long and the tumbler platform can be clamped at 
any point on this rod. Iron parts are black enameled : 
s< rews wd rod. nickel-plated $3.50 





No. 174B. 



No. 176B 
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No. 177B. 

177B. Trip Scale Rod Bracket, Milvay. In resj 
to numerous requests we have developed a simple, 
yet effecm-e means for supporting trip 
elevation on standard 19 mm. diameter \ ll su] 

port rod^ with which most laboratory tables ;ire 
equipped. In the physical laboratory this new bracket 
will be found useful in elevating the trip scales for 
specific gravity and other work. In chemistry and 
other laboratories it will permit the clampu trip 

.ales at shoulder height, at the end oi the tabl< - 
When so used it permits weighings to be made con- 
veniently while standing. It makes each scale avail- 
able to a group of students. It conserves table 
l! provides a permanent place for each scale. th< n 




No. 178B. 

preventing the w< I tear that results when scat 
are constantly moved about. Furl it does not 
limit the height to which th« scale maj be elevated 
as a n othi pports do \\ mall, compact 
,1 ,),, mspii uous I " iron, black-enameled 
to fit 19 mm. diameter round rods and to support ai 
trip scale with et in b our Mos. 166B, 
169B, 170B and 171B $0-75 

178B. Trip Scale Wall Bracket. Milvay. Same as 
No 1771'., but des attaching to a wall or 

board, by means of thn i - rev id of to a sup- 

>rt rod. With scre^ S $0.75 



Milvay Triple Beam Agate-Bearing Balance 




No. 184B. 

184B. Balance, Triple Beam, Milvay, Agate Bearing. 
Offers a number of improvements over older n 

1. The bearings arc high -grade agates, insuring a 
Mianent and high* ensitivity. 2. The adjusting 



•screw is placed in an opening in tl am where it 

oul of harm's way instead i 

the beam. 3. The beams are made of nickel-silver 
ml therefore proof against laboratory funics. 4. The 
graduations and figures are silv vhite ■« 

b background and therel i legible. - ; I ; «e 

weights are non-removable. C< lihle part- 

eliminated: the base and pillar are of cast iron pro 

tked-on black japan: tin ms are nicki 
silver and therefore non-corrodible; the knife edg( 

e rust-proofed- Capacity of middle be 100 by 

10-gram divisions; back beam 10 bj 1 gram dn is; 
front beam 100 by 1 centigram divisions; total ca- 
pacity 111 gram's; sensitii ' centigram. Di- 

neter of pan. Ci n \ platft n m For holding a v< 
1 of water and which can be kly r I, lowered 

01 swung out of the way will be found very con- 
venient in specific gravity work. For rapid v ling, 
constant and high sensith freedom 

from In— and breakage of w< ights, the Milvay Tri] 
Bi am Agate Bearing Balance is ui d . .$17.50 

185B. Extra Weight. For increas capacil 
184B to 201 grams. In use this weight is placed on 

the 100 grai middle beam $1.00 

185Ba. Extra Stirrup for No. 184B. For n lent, 

to fit over the end knife edge of tl $0.35 
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^ 



No. 189B. 




No. 186Ba. 



No. 186B 







No. 194B. 




No. 190B. 



No. 191B. 



No. 192B. 




No. 193B. 






186B. Balance Rests, New Shock Absorption Type. 
Each rest is an assembly of three part-; ;i hra-> ">- 
34 nun. diameter, a large soft rubber cushion, and a 
brass crown so countersunk as to provide a gO< 
resting place for the tip of a leveling screw or leg oi 
a balane 1 he large rubber cushion absorbs the 
-hocks and vibration- 50 destructive to the sensi- 
tivity of delicate balances, and so annoying when 
making weighing-. I he use of these rests under 
delicate balances will, therefore, prolong their useful 
life, and eliminate the delays and annoyances^ which 
would otherwise result from shock and vibration A 
small hole through the center of the base permits of 
fastening these rests permanently on a balance shelf 
or table by means of small screws or nails. The brass 
parts are "finely finished in gold lacquer to harmonize 
with fine appearance of analytical balances. Per sel 
three $3.00 

186Ba. Balance Rests, Glass. For use under the level- 
ing screws of balai Diameter. 45 mm. Each $0.25 

187B. Bench. For supporting tumbler or beaker used 
in specific gravity work. Top surface measur 
cm. and legs are" 9 cm. high. For use with Balance 
No. 40B, 42B. 49B «>r 54B. Of sheet metal, black- 
enameled $0.25 

189B. Forceps. Brass, gold lacquered, curved up- 
Length 9.5 cm $0.15 

194B. Forceps. I .old lacquered brass with curved 
points, ivory tipped for handling weights Length 

9.S cm $0-90 



190B. Balance Bracket. I If finel) finished wood with 
drawer [or attachment to wail I op surface measures 
20x14 inches and is pro 1 ! ided with 1 d edges. $14.00 

191B. Index Magnifying Glass. To be placed before 

the index plate, making to follow and read 
the oscillations of the pointei I he enlarging lens. 
38 mm. diameter, is mounted in a m- h< l plated ad- 
justable stand $5.50 

192B. Balloon, Glass, Spherical. With On* Stopcock 
For use in ascertaining the density of a gas bj 
weighing a known volume. The t \<>Iume of this 

bulb can be determined from the weight of the watei 

required to fill it. Filling with either water or gas 
is best done 1>\ first exhausting the bulb with a high 
vacuum pump, like our No 4410R. and then holding 
it under water in one ease, and connecting it to the 

gas supply in the other. Of glass, with capillary 
Stopcock and connecting tube $1.80 

192Ba. Balloon, Glass, Spherical. With two stop- 
cocks. Easier to till than the single stockcock type. 
Either water or gas can he drawn in through >>m 
tube by applying suction to the other $2.80 

193B. Balloon, Glass, Dumas Type. Made of light 
glass with tubulature drawn ou1 to a point for ■• tl 
ing. I Capacity, about 200 1 1 $0.30 
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No. 197B. 
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No. 196B. 



Balance Accessories — Cont. 

195B. Weighing Scoop and Counterpoise of 

pur. ought nick< h pour-out. Diameter 80 

... length over all 100 $4.50 

196B. Balance Covers, of Black Rubber Cloth. For 
protecting analytical balances against d to ith 

d flaps for lifting, two-inch overlap in front, and 
of a length to fully 'cover the balanc Of b< 
quality heavy rubberized cloti Sizes other than 
those given below ar ide to order only. Measure- 
ments of length, width and depth of balances mu-t 
accompany such special order 

I No A 

For balat; Uf- 

ill. inches Vz^Va 

Each $2.50 




B 

:.30 



D 



19}. - \\2 

2.50 



No ^ 

For balance- »ur- 

«j overall, incl 
Each $2.50 

197B. Level, Round. Forli igupbalan. »helvt 
tables, drying ov< incubators, etc. Diameter 25 

• • • -$l-75 

198B. Watch Glasses, Balanced. d and accurate- 

counterpoised for analytical work. 

ameter, mm. . 

Per pair .$1.00 1.00 



Hftl* 





Weights of All Kinds 






200B. Weights, Metric, Analytical. For student use. 
Grade "B"' adjustment a> per U. S. Bureau i and- 
ards' specificatior. - All adjustments arc on 

knob stem; no loose balancing material used. Weigl 
are polished and fitted into a natural mahogany bloc 
with velvet-lined hinged cover. Every weight is 
-parate hole or compartment- Br 
aho fitted in block. 

^e. 1 mg. to grams 50 100 

Per set $12.00 14.00 

202B. Weights. Metric. Analytical, Precision Grade, 
Gold Plated. Adjusted by the manufacturer to within 
the tolerance of the L\ S. Bureau of Standards' spe^ 
fications for (lass S Analytical weigh Gram 

of brass, heavily gold plated; milligram p: 
from 500 to 50 mg. of solid platinum; 20 to 1 mg. 
pieces of aluminum. In polished mahogany velvi 
ned box, with hinged cover, ivory tipped forcej 
and three 10 mg. rider - 

Size, 1 mg. to gram - 50 

Per set . . .$26.00 29.00 





r V*. ^ s ■> ^ ^» ** 




ff in; jatJL. / 




Nos. 202B-204B. 



No. 200B. 



204B. Weights, Metric, Analytical. Certified lilar 

No. - - but made .ualify for certification 

under the U. S. Bureau of Standar< jecifica 
for ( S analytical weights. Each set is submitted 

to the L*. S. Bureau of Standards and is fur- 
shed comp'. .vith their certificate showing the 
divergence of each weight. Gram pieces of bra 
gold plated; 500 to 50 mg. pie< did \ urn; 

to 1 mg. pieces of aluminum. In velvet lined ma- 
hogany box with hinged cc ceps, 
and three 10 mg. rider 
Size, 1 mg. to gra: . 10 ' 

Per set $67.50 73.50 



.;:■: ? :=: 
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I 

- 

- 

2KB. We|! 
2MB. Wdgj 



m 






XT. 



•■• 



Page 24 






CHICAGO APPARATUS CO. 



£\filvay 



Balances and Weights — Section B 




! 

- 
I 

d 




No. 199B. 




No.205B. 





No. 210B. 



No. 211B. 






N0.221B. 



No. 251B. 



199B. Riders, Analytical. Aluminum, very aci urately 
adjusted. 

Size, mg 12 10 6 1 

Each $0.25 .25 .25 .25 .25 

Size, mg - 1.2 1 •'• -5 

Each $0.25 .25 .25 .25 .25 

205B. Weights. Analytical. Fractional. Precision 
Grade. Same grade as in Sets Nos. 202B and 204B. 
Pieces from 500 to 50 mg. of solid platinum, from 
20 to 1 mg. of aluminum, with duplicate of the 1. 
10 and 100 mg. piec< - In wooden box with slide 
>ver and compartment for each weight $17.00 

206B. Weights, Analytical, Fractional, Precision 
Grade. Single weights as in No. 205B, 500 to 50 mg. 
sizes of solid platinum, 20 to 1 iiir. sizes of aluminum. 

Size, my 1 2 5 10 20 50 100 200 500 

Each $0.30 .30 .30 .30 .30 1.20 1.80 3.25 4.50 

210B. Weights, Metric. Good Grade. In polished 

block with hinged cm er f .ram pieces, brass, polished 

and lacquered; fractional of aluminum and German 

silver, each in separate compartment under glass 

iver; with curved brass weight forceps. 

Size, 1 mg. to grams 20 50 100 

Per set $4.00 5.00 6.00 

Size, 1 mg. to gram< 200 500 1000 

Per set $8.00 11.00 14.00 

21 IB. Weights, Metric. Good Grade. Same style and 

quality as Xo. 21 0B. hut in polished hardwood block 
instead of box, with curved hra-s weight forceps. 

Size. 1 mg. to grams 20 50 100 

Per set $2.25 2.75 3.50 

Size, 1 mg. to grams 200 500 1000 

Per set $5.00 6.50 10.00 




No. 253B. 



No. 261B. 



221B. Weights, Metric. Good Grade. Single brass 
weights, same -tvle and qualitj a- in sets Nos. 210B 
and 2111'-. 

Size, grams 1 2 5 10 20 

Each $0.15 .20 .20 .25 .30 

Size, grams 50 100 200 500 1000 

Each $3.40 .60 .80 1.60 2.80 

241B. Weights, Metric. Good Grade. Brass, polished 
and lacquered. F>>r the with cream test scales. 

Size, grams 9 18 

Each. $0.25 .40 

251 B. Weights. Metric. Medium Grade. For ordinary 
laboratory work; gram pieces, brass polished; frac- 
tional of aluminum and German silver; in hardwood 
block with separate compartment for fractional 
weights. 

Size 1 eg. to 1 eg. to 1 eg. to 

20 gr. : 0gr. 100 gr. 

Per set $1.25 1.50 1.75 

Size 1 gr. to 1 gr. to 1 gr. to 

200 gr. 500 gr. 1000 gr. 

Per set 32.50 4.00 7.00 

253B. Weights, Metric. Medium Grade. Same as No. 
251B, but in hardwood block with hinged cover. The 

two smallest sets are provided with receptacles for 
the fractional weights. 

Size 1 eg. to 1 eg. to 1 eg. to 

20 gr. 50 gr. 100 gr. 

Per set $1.45 1.65 2.00 

^e 1 gr. to 1 gr. to 1 gr. to 

200 gr. 500 gr. 100,1 gr. 
Per set $2.90 5.00 8.00 

261B. Weights, Metric. Medium Grade. Single brass 
weights, same Mvle and quality as in sets Nos. 251 B 
and253B. 

Size, gratis 1 2 5 10 20 

Each $0.08 .08 .10 .15 .15 

Size, grams 50 100 200 500 1000 

Each $0.30 .40 .60 1.40 2.50 
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No. 265B. 



No. 279B. 






Nos. 291B-294B. 



No. 298B. 



265B. Weights, Metric. Medium Grade. M,.- sel ha 
been especially des d foi use with Dou >le B< am 
Trip Scales having a total beam capacity of 100 
grams or more. When so used, it extends the weigh- 
ing range 1000 grams 1 nd the beam range of the 
balance. Thus, when used with our No. 166B Double- 
Beam Balance this si I will Like care of all weighi 
from iV.tli to 1250 grams, On< eai ; i 100, 200, 
and 500 gram solid brass w< ights, of a gradi suitable 
for all ordinary laborat<>r\ weighings, in fine wood 
block $ 400 

279B. Weights, Metric, Fractional. Made of German 
silver and aluminum Sel of 1 to milligrams, with 
duplicates of 2. 20 ami 200 milligram pii 1 1 s, in hai 
wood compartment box with sliding covei and brass 
forceps $1 .60 

280B. Weight Block for Fractional Weights. Block 
with slide cover only of No 279B. Ha? 12 compart- 
ment^ for fractional weights and slot for forceps $0.80 

281B. Weights, Metric. Fractional. Made of German 
silver and aluminum, S< I of 1 to 500 milligrams with 
duplicates of 2, 20, 200 i g. pieces: in pasteboard 
box $0.60 

286B. Weights, Metric, Fractional. Fractional single 
weights as in No. 281B. 1. 2. 5, 10, 20, 50, 100. 200 
and 500 mg. At :e, each ....$0.07 

291B. Weights, Metric, Iron. Hexagonal, carefully 
adjusted. Nesl of ten weights, from ; is to 1 

kiln with duplic of thi 20 and 200 gram 
pieces $2.75 

292B. Weights. Metric. Iron. Ikxac.-nal. carefully 
adjusted. Nest of el- From ; grams to 2 
kilos, with duplicates of the 20 and 200 gram 
pieces $4.00 

293B. Weights, Metric, Iron. II- onal, carefully 
adjusted. x thirteen i , from 5 grams to 
5 kilo?, with duplicates of the 2". 2"0 and 2000 gram 
pieces $8.00 






Nos. 281B-286B 



3^ 



•'J 




No. 301B. 



Nos. 311B-321B. 



500 
.50 

2.50 



294B. Weights. Metric, Iron, Single. Same as in S< ts 
Nos. 291 B 292B and II 1 or r. ent. 

,e gram. 5 10 20 50 100 200 

Each: $0.15 .16 .17 .18 .25 .30 

kilos • * 

Each $0-65 1.35 

298B. Pulley Weight. Milvay Leather-Covered, 2000 
gram. I >• sign* d ..ner sui the s< ience 

ichers of St. George High School, Evan-inn, I Hi— 
Positively will i r or injur table tops, 

like metal weights do, when they accidentally drop 
due to slippage or breakai >1 pull. \ i ords. Leath 
coverii thick- tding utmost dura- 

bility. I lie large size— 11 x 8 cm.-i- an advantage 

m lecture work. Has heavj brass hook and is ac- 
adjusted to 2000 grams $3.00 

301B. Weights, Metric, Slotted. As used in Millikan, 
' ale and Bishop's Course. S< sts of one 500, 
five L00, one 50. two 20 and one 10 gram weight-. 
wiih holder. Weights and I ti, bright 
finish. Designed to fit No. 321B. Weight Hanger 
listed below $3.00 

31 IB. Weights. Metric, Slotted. Single. Same stj 
as in set No. 301B. For use m connection with > 
321B Weight Hanger, in force, pulley and other 
physi, cperiments. For holder, see No. 326B. 

Sizi grams 1 2 5 1" 

Each $0.12 .14 .16 .18 

Size, grams 50 100 200 

Each $0.30 .40 .50 

321 B. Weight Hanger, for No. 31 IB Slotted Weights. 
Bra-- nickeled; diameter of end plate, 4.S cm.; length 
of i^d. 13 cm. Weight, ;| > • ipai ity, 1 500 

rams $0.40 

326B. Weight Holder. Iron, with handle. As fur- 
nished with No 301B set of Slotted Weights. Useful 

»r holding No. all I', Slotted Weights $0.40 
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No. 338B 




Nos. 331 B- 
336B. 




No. 339B. 



331B. Weights, Slotted, Metric, for list with No J36B 
Weight Hanger, japanned iron; diamet< r, 95 mm. 

S.zc, kilos l A 1 2 5 

Each $0.50 .65 1.00 2.30 

336B. Weight Hangers. For use with No, 331B Slot- 
ted Weights, oi iron with hook, finished in black 
enamel. Weight, 1 kilo; diameter of end plate, 95 nun. 

No . A B 

Capacity, kilos 1 - 20 

( )verall length, cm 30 55 

Each $1.05 1.15 

337B. Weights, Avoirdupois, Fractional. Of nick* I 
silver, from 1/128 to % oz. Set of six weights, one 
each 1/128, 1 '-4. .... % and % oz. Per set.. -$3.00 

338B. Weights, Avoirdupois. Made of iron, finely fin- 
ished, round shape, in nest Satisfactory for all or- 
dinary weighing. 

Sets # oz. to 1 II)- 2 lb. 4 lb. 8 lb. 

Per set $0.75 1.50 2.00 3.00 

338Ba. Weights, Avoirdupois. Single. Same style and 
quality as in sets No. 338B. For replacement. 

Size, ounces X A 1 2 4 

Each $0.35 .35 .35 .40 .40 .50 

Size, pounds 1 2 4 

Each $0.55 .85 1.40 

339B. Weights, Avoirdupois. Made of iron, black 
japan finish. Pyramid shape with ring handle. 

Size, pounds 1 2 5 10 15 

Each $0.70 .80 1.50 2.75 3.75 

340B. Weights, Universal, Avoirdupois. Made of 
solid brass, carefully adjusted. Provided with hook 
and hole at bottom dike Xo. 352B) so they may be 
suspended one below the other or stood upright on 
a platform scale. Consists of seven weights, y% oz. 
to 2 lbs. (32 oz. ), in hardwood block $5.50 




fldvajJ 



No. 345B. 




(Solid Brass) 
No. 352B. 



(Solid 

Brass) 

No. 352B. 

345B. Weights, Avoirdupois, Brass. Medium grade, 
all pieces <>i solid brass, carefully adjusted, and pol- 
ished. In find) finished hardwood block. 

Si < oz. to lbs 1 2 4 

Per set $6.00 8.00 1 1.50 

346B. Weights, Avoirdupois. Brass. Single. Same 
style and quality as in sets No. 345B, For replace 
menl 

Size, ounces #12 4 8 

Each $0.45 .45 .45 .55 .55 .90 1.00 

352B. Weights, Universal, Metric. Solid brass. These 
Weights arc of solid brass (not lead -tilled shells I, 
fnieh finished, and of a high degree of accuracy 
I hey are provided with a hook at the top and an 
eye in the bottom, which is concave. This construc- 
tion enables them to be suspended one below the 
other, or to be stood upright on a platform scale. 
I hese are exceptionally high grade weights, suit- 
able for physical experiments as well as for general 
weighing in agriculture, chemical and other work- 
Set of nine weights, ranging from 10 grams to 1000 
ns, with duplicates oi 20 and 2 1 ram pieces. In 
l-< dished hardwood block $5.95 

361B. Weights, Universal, Metric. Separate. as 
No 3S2B- 

Size, grams 10 20 SO 100 200 500 1000 2000 

Each $0.25 .35 .45 .55 .65 .85 1.25 2.50 
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No. 4E. 



4E. Alternating Current Demonstration Apparatus, 
MILVAY. For studying and demonstrating tl 
essential principles of the predominating alternatil 
current motor types — 2 and 3 phase i tion mo- 

tors. The basic principles upon which these moto 
operate is the moving held (rotating magnetic p< 
produced by stationary stator windings, How these 
moving fields are produced can be easily and strik- 
llhistrated with this n< pparatt 
rhe MILVAY is a distinct improvement over 
ohk-r forms and offers these in tant advantage 

(1 » Smooth, silent and easy operation with no 
\ ariatii »n in c< >ntact. This has been accompli 
by replacing the loose, noisy, open distributor c< 
with a close flat wound coil re< - 55 d in a deep c; 
cular groove in a heav> supporting block. 

(2) How the distributor t erts direct current 
into polyphase alternating current on either kind can 
be readily seen and understood because the two ou1 
put distributor circuits are in separate and distim 
tive colors. 

J) All connections from distributor to stator coil 
terminals can be quickly made and changed in ac- 
cordance with directions be< ause each and every 
terminal is numbered. 

(4) All circuits can be easily traced because they 
arc fully exposed. 

(5) Stator design conforms to modern A. C. mot< 
design, the poles carving the field windings being 
attached to an iron yoke in the shape of a closed rii 

I ylindrical pole faces is another detail conformii 
to comn I motor design. 

(6) I in squirrel cage rotor or induction armature 
simulates the commercial type and consists i ' 

• nes ol short circuited copper bars placed on the 
periphery of an iron core. 

(7) The rotating field 1 • can be beautiful^ 
shown. Iron filings sprinkled on a glass plat, , si 
ing on the stator frames are close enough to the pole 
fa to be strongly influt 1 by their chan 
magnetic action. 



i our-field and six-field stator can be operal 
lultaneously or indept t as desired. 

The operation of the MILVAY has been simpli- 
the utmost deg nly necessary to con- 

nect the termin a 6-volt D.C. circuit to tin 

binding posts at the front center of the apparatn 
Turning the distributor handle converts the D.C. 
current into 2-ph and 3-phase 1 currents. The 
2-phase output circuit b rminates in four bindii 
posts at the right, while the 3-phase output circu 
terminates in three binding j at the left of the 

di-trihutor. 

1 he terminals of all the stator field coils a 
brought out to bindii . on the base. With this 

arrangement, the four-pole stator can be easily CO 
to the two-phase circuit and the 6-pole 
ator in the thi phase circuit. Furthermore, the 
can be quickl) mged so as to show 
the two different systei meeting 3-phase mo- 

tors, the reversal of the ^i\^ »n of rotation by the 
1 of the connectio one phase and the 

effect of the wronj inection of phases. The effect 
produced when conn are correctly made (ro- 

tating or moving fields) and the effect of reversed 
d incorrect connections may be shown by placing 
the magnetic needle or disk ^'\i the pivots a1 the 

cent- the fields where they are free to rotate 

or otherwise move about u the influem 

field ma ts. 

Vs previously explained, the n of tin Ki- 

rn; lso In own with iron filings sprinkled 
a glass plate ing on the stator frann The 

induction armature can be to 

revolve in the center of - r the two or three- 
phas< stator thereby making a complete worlcii 
model of each type of motor. 

I let vith squirn I Lrmature, m 

. iron dist ss plate, t\\. Flexible coir 

ing cords and full dire- on a 

any finished 1 ise $60.00 
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No, 3Ea. 



3Ea. Amperes Frame, Single-Pivot College Form. 
For showing the interaction between the magnetic 
forces surrounding current-carrying conductors, 
magnets, and of the earth's field. With this model 
all demonstrations can be made conveniently, easily 
and with every assurance of complete success. The 
single-pivot construction reduces friction to a mini- 
mum, thus allowing the frames to turn very freely. 
The frame terminals are silver-tipped to provide 
proper contact with the mercury. For convenience 
in reversing the current flow, a commutator is placed 
in the circuit and attached to the base. Two mer- 
cury troughs with push pin contacts are provided: 
one with two annular troughs, shown in position 
for use; the other with a two segment groove (Fig. 

1). 

Five frames of aluminum wire arc included: Plain 
rectangle (Fig. 3); Double or astatic rectangle with 
two horizontal loops (Fig.2); Solenoid (Fig.4); Nar- 
row rectangular loop (Fig. 6); and Half-circle frame 
in handle, with flexible leads (Fig. 5). for showing 
the effects produced by parallel and crossed cir- 
cuits. Best results are obtained by regulating the 
current flow through the apparatus to a value of 10 
to 15 amperes. 

On finely finished hardwood base. Overall height, 
4^ cm 4)jj.uu 



3E. Amperes Frame. For illustrating the effect *»i 
magnets and solenoids upon currents, the action oi 
currents upon currents and the action of terrestrial 
magnetism. Mahoganized hardwood base n 55x25 
cm., brass pillars and arms with Steel mercury cup-, 
five aluminum wire frames. '1) Solenoid, 22.5 cm. 
long; (2) Simple loop, 22.5 cm. diain.; (3) Rectangle, 
22. 5x22.5 cm.; (4) Astatic rectangle oi' two vertical 
loops, 22.5x22.5 cm.; (5) Astatic rectangle of two 
horizontal loops, 22.5x22.5 cm. Complete with direc- 
tioi $13.50 







No. 3E. 
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No. 8E. 



No. 5E. 

5E. Gramme Ring Coil. Designed for us< in th< 
studj and demonstration of induction motor an 
phase transformation principles as outlined in "Pra< 
tical Physics Manual' 1 by Ahrens, Hurley and Bum 
\\ Inii connected into a le-phase circuit.such as an 

ordinary lighting circuit, with a lamp bank ana 
coil having self-induction, a current which is ap- 
proximately three-phase is produced in the Gramme 
Ring Coil." That this three-phase current produo 
a constantly changing magnetic held can be shown 
by the action of iron filings sprinkled on a y 
piate placed on the Gramme King Coil. If the in- 
verted metallic cup is placed on the pivot at th< 
center, as shown in the illustration, it will revolve 
rapidly, due to the reaction between the rotating 
ii tic held in the coil and magnetic field induce. 1 

in the cup. 

1 1 two connections at the coil terminals _ arc changed, the 
direction of rotation is reversed. It connection at one of I 
coil terminals is broken, the cup ceases to rot." rhe 
Of the many interesting demonstrations po 

with this coil. 

It consists of 24 windings placed on a slotted and lame 
armature, the terminals of each winding. 48 in all, bring brought 
out to separate binding posts, so that connection into circuit 
can be made in any required manner. 

Complete with central pivot and inverted me tall 
cup, on 38x38 cm. finel lied hardwood 

base $60.00 

8E. Ampere's Law Stand. For the stud> of the m; 
netic field surrounding a current bearing condm 
tor. Consi i a heavy copper wire, bent at ri^ht 

angles and provided with binding posts at the ends. 
I his wire is mounted in a wood block, so that Four 
small compasses. (Our No. 38M -1" mm I may be 
placed around the vertical arm; and a lai i- 

pass (Our No. >M 25 mm.) under the h >nta! 

arm. Size, 15x6.5 cm. Without compasses .... $1.50 

HE. Arago's Magnetic Rotation Apparatus, Milvay. 
lln- i- an improved form in which the needle * 
not get lost. Consists of a revolving copper disc — 
15 cm. diameter — over which is placed a tionarv 
glass plate having a delicate mag c needle pivoted 
at its. center. Slow rotation deflects the needle in 
the direction of rotation, the needle stopping at an 
angle from the magnetic meridian, depending on I 
eed. With increasing speed the needle is < ; 
llected more and more until it makes complete re\ i »lu 
tion. Effectively demonstrates Lenz's law — the lav 
governing the action of magnetic drives in speed 
ometers, recording in wattmeters, et< 

Fits any rotator. (Illustration shows the apparatus 
in use on No. 89< R Milvay (.ear Drive Rotator). $9.00 




No. 12E. 

12E. Barlows Wheel. Faraday's Disk Dynamo, and 
Magnetic Brake. For de g the principl 

of electromagnetisin that are mo ' to an 

understanding oi dj namo and motor action. It 
serves three distinct pur] 

1. As Faraday's Disk Dynamo. A small quantity 
oi mercury is placed in the slot-shaped trough in 
the base and a reflecting galvi neter connected to 
the binding posts. Turning the wheel by hand caus 

a deflection in one direction. Reversing the rotation 
of the wheel causes deflection in the opposite din 
tion, indicating reversal of current flow. It will be 
noted that rotation at uniform speed results in 
stead} deflei tion, greater speed in greater deflectl 
and slower in a smaller defl on. 

2. As Barlow's Wheel. With just t -h mer- 
iry in the trough to make contact with tl 

oi t lie copper wheel the current from a six-volt stor- 
e battery is caused to flow through the apparatus 
l lie wheel rotates, the speed depend; on the 

amount of current flow, which can be varied by a 
rheostat like our No. 920E. Reversing either the 
direction of the current flow or the polarity of the 
magnetic field re\ « rses ition, ing both 

current flow and field polarity does not alter dir< 
tion of rotation. 

3. As Magnetic Brake. The wheel is tilted out 
of the magnetic field and then -< I spinning, which it 
will do because of its cone bearings, tor some time 
at uniform speed. Next, it is agaii pinning a 
lowered into the magm eld. where it will come to 
rest quite quickly. The magnetic field accompany ii 
the current induced in the wheel opposes the field 
of the magnet and the rea these two 
fields retards the motion of the wheel — a fine illus- 
tration of Lei law. 11 pie is employed 
in watthour meters, kymographs, .md other instru- 
ments for controlling registering mechanisms, regu- 
latinj 

Vs illustrated on finely finished hardwood 
base $12.00 
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Useful Information About Batteries 



No. 1. "B" Batteries. These consist of numerous 
small dry cells, series connected and molded into con- 
venient solid blocks with suitable terminals. The 22? 
volt size contains 15 such cells and the 45 volt size 30. 
Like all dry cells, their life is very short when used on 
circuits drawing excessive current, but under normal 
service conditions their life is 14 to 16 months. Also 
they depreciale when idle and after 16 to 18 months, 
whether they have been in service or not, they will 
show little or no capacitv. Their voltage should be 
ehecked occasionallv with a HIGH PRESSl'RK 
VOLTMETER like our No. 2685E. If less than two 
thirds the rated voltage the battery is practically 

hausted and should be replaced. STAXDAK I > 
VOLTMETERS, because of their lower resistance 
and consequent greater current draw, are unsuited for 
measuring the voltage of "B" batteries, since in such 
work their readings would be 10 to 50% too low. 

No. 2. Bunsen Battery. Prepare a solution by slow- 
ly pouring one part of concentrated sulphuric acid 
fsp. gr. 1.84) into ten parts of water by weight Pla - 
the cylindrical zinc element into this solution and 
within the zinc place the porous cup containing the 
carbon element. Fill the porous cup with concen- 
trated nitric acid to which a small quantity of pota- 
sium dichromate has been added to suppress the ob- 
noxious nitrogen oxide fumes. 

No. 3. Daniell Batteries. Fill the jar with a sat- 
urated solution of copper sulphate. Insert the cylindri- 
cal copper element and within it place the porous cup 
ontaining the zinc element. Fill the porous cup with 
water and add zinc sulphate crystals. The copper 
element of the gallon size is provided with a pocket 
which should be kept filled with copper sulphate cry*- 
tals. By this means the solution is maintained at the 
^.ituratiotT point. The gallon size requires 2 lbs. cop- 
in-r sulphate; the quart size 8 oz. copper sulphate and 
1 oz. zinc sulphate. 

No. 4. Demonstration Batteries. Both tumbler and 
Gotham types are designed for use with or without 
Parous cups and with any pair of a wide variety of 
elements. In simple cell work with copper and zirc 
elements the electrolyte most commonly used consists 
of one volume of concentrated sulphuric acid in 
twenty volumes of water. This same solution is used 
in studying the effect of elements of different metals 
(including carbon) on the electromotive force of a 
cell. To set im as BUNSEN, DANIELL. PLUNGE. 
()R LEAD-PLATE STORAGE BATTERY, follow 
instructions given for these various types. In studvinp 
the effect of different electrolytes on the e. m. f. of 
cells follow the formulas given in the manual used. 
Experiments involving the use of different elements 
and various electrolytes are described in detail in Milli- 
kan and Gale's and other manuals. In both types pro- 
vision is made for studying the effect of element sep- 
aration on the internal resistance of a cell. In the 
tumbler type the various distances with which the 
elements are set apart are readily measured with a 
ruler, while in the Gotham type they are indicated 
on the scale engraved on the side of the jar. 

No. 5. Dry Cells. The negative electrode is t i 
cylindrical zinc container and the positive a carbon 
rod surrounded by a mixture of crushed col raph 

and manganese dioxide, the latter acting as a polaris- 
ing agent. The electrolyte counts of sal ammoniac 
to which some zinc chloride has been added. The eel! 
is sealed with asphaltum compound. The open circuit 

ui. f. is practically 1.5 volts and the terminal poten- 
tial on closed circuit about 1 volt Ml dry cells de- 



preciate with age whether they have been in service 
or not and wilt have very little capacity left after 14 to 
16 months. Voltage tests reveal nothing about their 
capacity. This can be ascertained only by measuring 
their output on short circuit with an ammeter, which 
if the cell is in good condition will be from 15 to 30 
amperes- Being low in cost, compact, dry, usable in 
any position, and easily renewed by substitution of new 
cells, they form a most convenient source of D.C. 
current for a great variety of laboratory work. 

No. 6. Gravity Batteries. Open up the copper ele- 
ment and place it in the bottom of the glass jar with 
2 lbs. of copper sulphate crystals. Add water, con- 
taining a few drops of sulphuric acid, until the jar is 
nearly full. Hang the zinc element from the upper 
edge of the jar. As the sulphuric acid acts upon the 
zinc, zinc sulphate is formed and since the solution 
-i tin- salt is lighter than that of the copper sulphate, 
the liquids stay separated. Short circuit the cell for 
a while through a resistance of about 10 ohms. When 
the solution around the zinc is quite clear and that 
around the copper blue, the cell is ready for service. 
Should copper deposit on the zinc, brush it off before 
placing the cell into service. 

No. 7. Grenet Batteries. Fill the bowl of the jar 
mot the neck) with chromic acid solution made by dis- 
soh "I- 160 grams of chromic acid in 1420 cc. of water 
t<. which should he added slowly, while stirring. 90 cc. 
of sulphuric acid. Since the solution consumes the zinc 
also when the cell is idle, means are provided for rai- 
ing and keeping the zinc out of the solution when the 
cell is not being used. 

No. 8. Plunge Batteries. Use the chromic acid 
solution specified in the foregoing paragraph. Like 
Grenet Cells, Plunge Batteries are also equipped for 
keeping the elements out of the solution when they 
are not in use. 

No. 9. Samson Battery. The necessary chemicals 
for preparing the electrolyte come with each battery 
when purchased. Should it become necessary, as it 
may after the cell has been in service quite some 
time, to renew the electrolyte, dissolve 5 oz. of sal 
ammoniac (ammonium chloride) in sufficient water to 
properly fill the jar. 

No. 10. Simple Voltaic Cell. The solution mo>t 
ommonly used consists of one volume of concentrated 
sulphuric acid in twenty volumes of water. 

No. 11. How to Amalgamate Zincs. To show stop- 
page of so-called local action in simple cells requires 
the use of a zinc that has been freshly amalgamated. 
Because of the continued dissolving action of the mer- 
cury such zincs should be prepared shortly before 
they are to be used. This can be done by first dipping 
the zinc in a dilute solution of sulphuric acid and then 
into mercury contained in a small dish. By rubbing 
with a cloth, the mercury can be spread oyer the whole 
surface, thus covering up all the impurities which are 
the cause of local action. Keep mercury from finger 
rings as it attacks gold and other precious metals. 

No, 12. Demonstration Storage Batteries. Fill the 
jar with electrolyte prepared by slowly adding one vol- 
ume of concentrated sulphuric acid to twenty volumes 
of water. Since this cell should be charged during the 
same laboratory or lecture period that its discharge 
characteristics are to he studied, it should be charged 
for about ten minutes with a 6-volt D.C. current sup- 
plied by a suitable generator, storage battery, or other 
source. So charged it will ring an ordinary electric 
hell, sound a buzzer, and register - volts on a volt- 
meter. 
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No. 13. Open Jar Type Lead-Plate Storage Bat- 
teries. Handle elements carefully when tafc 
out of the packing cases and remove any foreign sub 
stances which i - lodged on them. Sus 

pend the plat* s in thi jar and add ele< trolj te p 
pared by slowlj pouring on< volume of c. p. coi 
trated sulphurii L84 \ into 4 ; \ olun - 

distilled water, until the plates arc well covered. 

drometer test, the above mixture should test 1.200 
If not, add more acid. Charge For 30 hours with a R« 

tox or similar charger when the cell will ! ad) for 

Additional directions are contained in the follow- 
ing paragraph. 

No, 14. Portable Type Lead-Plate Storage Bat- 
teries. This type conn I with electrolyte and 
charged rea< To recharge u i Rectox or 
other charger Such chart op< rate on 110-volt A * 
lighting circuits and deliver a charging current al 7.5 
volts pressure, which is suitable foi charging 2, 4, ... ■ 
6 voll batti \i ■;. other D. C. supply also may be 
used for i harging, but the voltage tttery should 
not • > ced 2 ; volts pet individual cell. < >nly distilled 
ler should be a<I<l< <! to replac- 

< >ther waters contain injurious impuritN - All capai 
rain e for 8 hours' contit e. Thus a 
100 ampere-hour battery will discharge 12.5 a 
steadily for 8 hours I he rating drops to 75^5 if the 
discharge rate is doubled, and t< ii quadrupled 

< ondition of chargi or discharge termined 
with a testei <>t the hydrometer type. Ii should sho 

1 ISO at the ■ rid of discharge and 1-225 on full char 
Readings, h< will be too high if ter has i 

been added to bring the liquid in each cell up to the 
normal level A voltmeter ed, but 



readings are valueless Will taken on closed circuit, 

i ... while tin battery arork. A reading of 1 

volts will then indicate 8 '' discharge and l.K volts 
pi t< »tal -Ii- ha U this \- lint the 1 ry 

should I" placed immediately in the charging circuit 
With ordinal lead-plate storage batt will 

stand 300 to 400 'com; of charge and di 

ch; 

No. 15. Edison Storage Batteries. 1 batteri 

furnished filled with electrolyte but not charged. 
J In- correct charging voltage is 1.8 volts per * ell and 
the normal time of chargi is 7 hours I be normal dis 
i harge rate is »urs during w hit h t ime the cell dro] 

from an open circuit voltage of 1 4 to about 1.0 volts, 

nee no water is forn or discharge, the 

sp. gr. does not change as with a lead cell. Condition 
of 'harge, therefore, cannot be determined by the hy- 
drometer method, but can be i mined approximate 

with a voltn Readings should be made on 

closed circuit, i c. when the cell is doing work. If 
doubt exists, the cell can 1 iarged as it will with- 

tnd indefinite charging without injury. Only distilled 
water should be used to replace loss from evaporation. 
Ordinary tap water contains impurities which redir 
the capai of the cell The valve in the top of each 

11 should be kept free from incrustation since if it 

■re will be d< '■ ' loped within the cell, 
Lusing the sides to bulge. If after long - it 

should be found to renew the electrolyte, 

the old electrolyte should first he drained out and the 
cell thoroughly rinsed with distilled water. The fresh 
« 1< ed from us in - pound 

and 5 pound sealed cans, should then be introduced 
into the cell. 



Batteries of All Kinds 




>• 



No. 2100E. 
B" Batteries 



2100E. Battery "B," Burgess, 22y 2 volt. Con - of 

, "" 11 led in series and molded in a compact 

bIo< k with four brass binding po rminals as fol- 
lows negative, plus 6, ph.. 18, and plus 22y 2 . This 
provides taps to gr. 12, 16%, 18 

Z2J4 volts. Because of the high quality and long Ii 
ot Burge- Batteries they are very popular with 

idio users and well adapted for ph: 

work : .,. rv 

*y* inches; width, 2ft ,, 2# im 



w< 1 pound 9 ounces. (St. Paragraph No. 1. 
Page 31) .. $1.65 

2110E. Battery "B." Burgess, 22»^ volt. Consists of 
15 cells conn I in series molded in a compact 
Mock with three brass binding posts as follow 

lus 18 and plus 2 provides taps 
to give either . 18 or 22] ' volts. I.-ngth. ( 
inches; width, 4 ii eighl 
funds. (See Paragraph No. 1, Page 31) $1.75 
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No.2120E 



No. 2122E. 



"B" Batteries — Cont. 

2120E. Battery "B, 1 * Burgess, 45 volt. Consists of 30 
i rlU connected in series molded in a compact block 
with three brass binding posts as follow*: negative, 
plus 22\A and plus 45. Provides voltages of 22 
and 45. Two of these- batteries provide voltages of 
22 1 / 2% 45. h7 l / 2 . and <>(>; while three will provide volt- 
ages up to 135, and four voltages up to 180; etc. 
Length, 7jf niches; width. f.\ s inches; height, 3 

niches; weight, 9 pounds lu ounces. (See Para- 
graph Xo. 1, Page 31 $2.50 

2122E. Battery "B," Burgess, 144 volt- Model PL, 
special high potential type. Consists of i){ ' Cells con- 
nected in series and molded into a compact block 
with three insulated-nut binding posts as follows; 
negative, plus 54 and plus 144; providing voltages 
of 54, 90 and 144. Special attention has been given 
to inter-cell connections, protection against mois- 
ture, etc. The result is very ^low deterioration when 
not in use, about l c /c the first 12 months. This cell i- 
particularly useful in photo-electric cell work, in 
plate and grid circuits used in connection with 
vacuum tubes, for charging electroscopes, and other 
high potential work involving small current drain. 
Size. 3^x3'* by 14' 4 inches high. (See paragraph 
Xo. 1. page 31 » $9.60 




Bunsen Battery and Renewals 

13E. Battery, Bunsen. Excellent for open circuit 
work, operating bells, induction coils, small motors, 
etc. E. M. F.. 1.9 volts; internal resistance, 1.86 
ohms. Quart size, complete without chemicals. (See 

Paragraph Xo. 2. Page 31 $2.25 

18E. Carbon, with binding post attached.. .75 

1205C. Glass Jar, 4x5 inches 45 

23E. Porous Cup, round. 2\4 inches 30 

28E. Zinc Cylinder, with binding posts at- 
tached 1-25 



Daniell Batteries and Renewals 

33E. Battery, Daniell. Quart si2e. An excellent bat- 
tery for student and demonstration use. Gives a con- 
stant E. M. F. of 1.08 volts. Consists of a glass jar. 
porous cup, zinc element, and copper element. \\ ith- 
out chemicals. (See Paragraph Xo. 3. Page 
31) $1-00 

38E. Copper, 10x10 cm., with wire attached .20 

1205C. Glass Jar, 4x5 inches 45 

23E. Porous Cup, round. 2x4 inches 30 

43E. Zinc, 10x2.5x0.6 cm., with wire attached .16 

48E. Battery, Daniell. Gallon size. The most popu- 
lar cell for laboratory use ill either closed or open 

circuit work, dives constant E. M. F. of 1.08 volts, 

which remains the same during the life of cell. Con- 
sists of glass jar, copper with riveted pocket for 

copper sulphate crystals, porous cup. and zinc with 
binding screv (See Paragraph No. 3. Page 

31) $3.00 

53E. Copper, with riveted pocket 1.00 

1207C Glass Jar, 6x8 inches 85 



58E. Porous Cup, 3x7 inches 



63E. Zinc, weight about two pounds, with 
binding screw attached 



.60 



.75 








No. 13E. 



No. 33E. 



No. 48E 
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No. 68E. 



Demonstration Gotham Batteries 
and Renewals 

68E. Battery Demonstration, Gotham. < -t- ol 

two non-corrosive \ anadium metal element holdi 
re< tangular glass jar 16 cm. long, 8 cm. wid< . 10.8 

1« ' Pi with et< lied s< all 10 cm. long, reading to 

mm.; rial i opp< i element 12.5x3 .. and flal zini 

• I. menl !_' 5x3.8 cm s due 

1 rrosion the i hiei di-.,.;\ ge of othi r demon 

''■'' ' • ' impossible in tl • i otham cell be- 

cause the holders are mad< ol non-corrosive metal, 
fhe effect oi separation of the elements upon the 
current i an be studied witl and accura The 

element hold. are movable along the t..p of the 
glass jar. while the sepa • ■ elei lents can 

i- mt.-axuri.-d l»j mcai the etched ale. 

raph No -4. I', e 31) . $4.00 

73E. Battery Demonstration. Gotham. Complete. 
1 onsists ol graduat< d ■. ' ar, two element holdei 
Porous cup, flat aluminum, flat carbon, flat copper 
flat iron, flat lead, flat nickel, flat tin, flat zin . round 
i arbon, and square zini elements listed b< low For 
demonstrating .. storage cell use one Gotham Cell 
and two flat lead elements. For d ■ ne .-, 

111 ) alv. I Alternating Currenl Rectifier) i 
" ,l11 Gotham i .-IN. tour flat aluminum and four flat 
';"' ' lemen «s and a solution of r. salts (! 
1 Ph No. 4, P; l $5 

78E. Element. Aluminum. Hat. U ,.. >06 

"f- gement. Carbon, flat, 12 m 20 

80E. Element. Carbon, round, .i 

81E. Eement. Copper. tl.v 10 

82E. Element Iron flat, 12 5 

83E. Eement. Lead, flat, 12 . 08 

84E. Eement. Nickel, flat, 1 . 20 

85E. Eement. Pure Tin. flat, I .15 

86E. Element. Zinc. m 05 

88E l\Z ent Zinc -„,„-, ,_> , 1(J 

88E Element Holders, with bindi po 

and ihn.nl, rew, each 1 nn 

90E pir Ja ^ ; • 2:SS 

90E. Porous Cup, rectai 7x9 cm . .35 




No.9lE. 



Demonstration Batteries and 
Renewals 

91E. Battery. Demonstration. Milvay Molded-On 
Glass Rim Type. In this n< w .1 . the jar and rim 
ar.- ol one molded piece oi gla the first improi 
menl in this general form of students cell since its 
introduction about 25 y< ago. II.. advantagi 
this new design are: 

I It eliminates the lo cap or top, which read- 
ily pulls off from the tumblei when the connectii 
w ires are strained by the shifting 1 
paratus, or when the) arc accidi lj brushed or 
bumped into. 

It prevents spillage oi soluti* and it- at 
tendant mess, because the hum- . ,t and squat 

shape provides fai 

• ; The element ■ ■ ited much fartln 

art neai .. making this new d< 

stud the t of at spa« ing on rial 

l he jar with it d m, being m 

rtra heav) glass, 1- far 1 proof against a 

< idi ntal bn 

Since run and iar ...■ ji |« this cell i 

alw ays n ady to be placed inti 1 sei 1 i< ■ " ] 
misplaced, or ill-fitting tumblei - 01 jars to n pla< 1 

''• ' be iiu d intei ni I dii ions proi id< 

more room for a cup, m to 

mble the Daniell tj pe ol b 

W nli the addition of a t 1 of el< its 

»sj«1 35 I08E) and porous cui 

'"' ' pe of batt< n 1 

be • , 

( 'anche, and Simple Voltaic. The Jaws will hold 
either round or flat elements I Nos. 78E to lln| 

''." adjustabh i insula* d fr , at h other so tl 

they < annot short circuit thi 1 li ments, \- illus- 

with No 1021 1 oppci 1 I. menl and 10 

/n " ' lenient 5. 1 ph No. -4, p ag < 31 I $1.25 
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No. 93E. 



No. 113E. 



No. 114E 



No. 116E. 



No. 128E. 



Demonstration Batteries and Renewals — Cont. 

93E. Battery, Demonstration, Student's. With extra 
large rim— will tit tumbler or 4x5 inch battery jar. 
\n ideal cell for student use in the study of the laws 
-•I the voltaic cell, internal resistance, use of various 
solutions, etc. With the complete set of elements 
listed below (No. 1(!8E» the following forms of bai 
teries arc readily assembled — Bunsen, Danii II, < ira\ 
Ity, Grenet, Le Clanche, and Simple Voltaic. 

rhe cap of porcelain is acid proof and will not 
warp, The clamps will hold either flat or round ele- 
ments; being adjustable, the distance between the 
elements can be varied at will. The clamps, being 
insulated from each other, cannot short-circuit the 
Hementv Battery consists of No. 633W Tumbler, 
So 99E Cap, No. 107E Zinc Element and No. 102E 
Copper Element (See Paragraph \*o. 4, Page 
3D $L00 

98E. Battery, Demonstration. Student's Complete. 
With extra large rim — will fit tumbler or 4\5 inch 
battery jar. Consists of No, 63JW [Tumbler, No. 
I Cap, No. 109E Porous Cup and set of elements 
listed he low, No. 108E. A \ < n complete electrt i 
motive series can be determined with this out fit. 
I -m i Paragraph No. 4, Page 31) $1.65 

99E. Cap, Porcelain. With extra large rim — will 
tit tumbler or 4x5 inch battery jar. Complete 

with element c lamps as used in No. 93E and No. 

98E Latteries $0.75 

100E. Element. Aluminum, Hat. 12.5x2 cm 06 

101E. Element. Carbon, flat, 12.5x2 cm 15 

80E. Element. Carbon, round, 12.5x0.8 cm... .10 

102E. Element. Copper, flat 12 5x2 cm 05 

103E. Element. Iron, flat, 12.5x2 cm 05 

104E. Element, Lead, flat, 12.5x2 cm 06 

105E. Element. Nickel, flat, 12.5x2 cm 15 

106E. Element, Pure Tin. flat. 12.5x2 cm 10 

107E. Element. Zinc, flat. 12.5x2 cm . .05 

87E. Element, Zinc, square, 12.5x1x1 cm 10 

108E. Elements, Set of Ten, one each of the 

element^ listed above, per set 75 

109E. Porous Cup. 3\7 ? em. inside 25 

HOE. Element, Zinc, Amalgamated, flat, 
12.5x2 cm. (See Paragi h No. 11. Pa 

31) 15 

633W. Tumbler, heavy glass; diameter, in- 

h . 73 mm 10 



Dry Batteries 

113E. Battery, Dry, Burgess No. 6. A new batter} 
with an unusuall) high initial amperage, long lift 
and negligible storage deterioration. These dis- 
tinctive characteristics are the result of years of re- 
search on the part of Burgess experts and produ< e 
a battery that is in a class by itself. Initial output 
25 to 30 amperes at 1.5 volts. (See Paragraph No. 5, 
Page 31) $0.45 

114E. Battery, Dry, Burgess Super-Six. This is a 
superior do cell better adapted for laboratory work 
than ordinary dry cells. Made from specially pun- 
tied materials; will deliver a small uniform current 
over long periods of tune; has long life and low 
depreciation over long periods of intermittent use. 
Height, p » inches; diameter, J 1 , inches; weight, 2.08 
lbs. E. M. l\ on open circuit, 1.5 volts. (See Para- 
graph No. 5, Page 31) $0.60 

116E. Dry Cell Protector, Fountain's. For limiting 
the maximum current drain on di> cells to 0.7? 

amperes, therebj preventing their rapid exhaustion, 
a condition which quicklj follows when unprotected 
dry cells are accidentally -horted or used < >n cir- 
cuits having too little resistance. In use, as illus 
trated. the protector i- screwed into the center or 
positive cell post and connection then made to its 

binding post terminal. 'The use of this protector will 

materially lengthen the useful life of dry cells em- 
ployed hi students 1 experimental work $0.30 



Gravity Battery and Renewals 

128E. Battery, Gravity. I i « <w fo< >t type. Ideal tor 
i losed circuit work. Extensivelj used by telegraph 
companies. M. F. — about 1 volt; internal res 

tance — 1 to 5 ohms. Gallon complete without 

chemicals. (Sec Paragraph No. 6, Page 31.)... $1.75 

129E. Copper, with wire attached 20 

1207C. Glass Jar, 6x8 inches 85 

130E. Zinc, crowfoot, with binding screw at- 
tached 80 
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No. 133E. 




No. 148E. 





No. 165E. 



Grenet Batteries and Renewals 

133E. Battery, Grenet. Latest French type, pint size. 
On account of its convenience this cell is ideal for 
lecture table work. Gives a verj powerful current 
for a short time. Initial K M F. — 2 volts, low in- 
ternal resistance. 1 l« ight of cell, 8 inches. Com- 
plete without chemicals (See Paragraph No. 7. 

Pag* 31) $3.00 

134E. Carbon Elements, with holder Per pair .50 
135E. Zinc Element Each .40 

138E. Battery, Grenet. Latest French type, quart 
size, 1" inches high (Se*- Paragraph No. 7. Page 

:>i > $4.00 

139E. Carbon Elements, with holder Per pair 1.25 
140E. Zinc Element Each .45 

Le Clanche Battery 

This type has been discontinued by the makers and 
can no longer In supplied. We recommend No, 16SE 
Lmson Battery as the most satisfactory substituti 



Plunge Batteries and Renewals 

148E. Battery, Plunge, Four Cells. < hi aci ounl of its 
many advantages this is unquestionablj the besl bat- 
tery lor the lecture table. I Ik cells may be used 
singly, in a series oi in parallel rhe initial output 
oi each cell is about 10 amperes at 2 volts. I he case 
is -o ilesiniu-d thai the elements ma) be readily 
lowered into or raised ou1 oi the solution. A dead- 
fall catch securel} holds the elements at an] d< sired 
height rhe elements of any cells not needed mas 
be suspended from the crank axle. Complete with 
case. (See Paragraph No 8, Pagi 31) .$25.00 

150E. Carbon Plate only, 6] inches.. .60 

151E. Complete Element, two carbon plates and 

nc plate attached to fiber top with binding posts 

and hook .$2.75 

152E. Glass Jar, 2 fx4 c7 inches 75 

153E. Zinc Plate only, 6] *2] \x] \ inches 50 



1 58E. Battery, Plunge. Milvay. Single Cell. An 
ideal battery for laboratory ll|( ' lecture table work. 
Pi »w erful and compact Elements can quickly be 
lifted out of solution when no! in use — see illustra- 
tion. Fibre top with nickel-plated brass trimmings 
and large zinc and carbon elements; initial E. M. F.. 
about 2 volt>; internal resistance \\ hen freshly 
charged, 0.15 ohms (See Paragraph No. 8, Page 
31) $4.50 

160E. Battery, Plunge. Milvay, Four Cells. In neatly 
finished wood case with metal handle-, i See Para- 
graph No. 8, Page 31) $22.00 

162E. Carbon Plate. For Milvaj Plunge Battery; 

4x 5a i in- hes $0.35 

163E. Glass Jar. For Mi hay Batteries; 4x4x8 
inches , . $0.75 

164E. Zinc Plate. F« >r Milvaj Plunge Battery; 

4 I S \^ , 4 inch* s ... .$0.60 



Samson Battery and Renewals 

165E. Battery, Samson. A durable and popular cell 
of the carbon cylinder type for open circuit work. 
Recuperates very quicklj E. M. F 15 volts. In- 
ternal resistance about 0.7 ohms. I omplete with 
chemicals. e Paragraph No. 9, Pagi 31). . . .$3.25 

166E. Carbon . . 1.60 

167E. Zinc Cylinder . 75 




No. 168E. 



Simple Voltaic Cell and Renewals 

168E. Battery, Simple Voltaic. Consists of No. 633W 
Tumbler, No. 169E Coppei Element, and No. L70E 
nc Element, (See Paragraph No. 10, Page 

31) $0.30 

169E. Element. Copper, flat, 12.5x2 cm., with wire 
attached . , $0.10 

170E. Element. Zinc, flat, 12.5 2 cm., with wire 

attached ... $0.10 
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No. 2140E. 



No. 2142E, 
No. 2143E 



No. 2146E 



Standard Cells 



2130E. Battery, Standard Cell, Eppley. Inexpensive 
form for students' use. A cadmium cell of the un- 
saturated type mounted on open mahogany support 
u ith depolarizer protected against actum of litflit. 
I M. F. l.oiS', to 1.0191 volts, nearly, Guaranteed 
curacy 1 5' Useful as a working standard of 
E. M. F. in potentiometer standardization and meas- 
ure mi nt work , , $10.00 

2140E. Battery, Standard Cell, Eppley. Same as No. 
21301'', but with Id, (Mmi * dim pn ttective resistance 
permanently connected in -eric- with the cell. A sin- 
gle short circuit will ruin standard cells of this 
ind. Hence, for beginners' use this protected type 
is r and less expensive in the long run ... $15.00 

2142E. Battery, Standard Cell. Eppley, Precision 
Type. A special low temperature coefficient form for 
use m precision measurements of electromotive 



force. Internal re sis tain i not over 500 ohm-. 
Mounted in black bakelite tax. Guaranteed to he 
within 0.01% of certified valm With Eppley Lab- 
oratory Certificate $20.00 

2143E. Battery, Standard Cell, Eppley, Precision 
Type. Same a- Xo. 2142E, but of low internal re- 
sistance— -not over 10(1 ohm- Especially adapted 
tor use with deflection potentiometers. Negligible 
temperature coefficient In brown bakelite case, 

Guaranteed to be within 0.01$ of certified value. 

With Eppley Laboratory Certificate- Each $25.00 

2145E. Battery, Standard Cell, (ila-^ part only, usual 
H-form, unfilled and unmounted, but with platinum 
wire contacts fused in. Useful in making up ordinary 
standards in the laboratory $1.50 

2146E. Battery. Standard Cell. Sam. as Xo. 21451-:. 
but on Mand with binding post terminals $3.50 



STORAGE BATTERIES 



173E. Battery, Storage, Demonstra- 
tion, Milvay. As described in Black 
and Davi>" Practical Physics on page 
352, Counts of two 9xlS cm. lead 
plates attached to insulating bar pro- 
vided with binding posts and a 6x11 
\17.5 cm. glass jar. (See Paragraph 
\o 12. Page 31) $2.50 

175E. Batteries, Storage, Glass Jar, 

Open Type. 

Suitable for al] practical purposes and 
ideal for Laboratory use in tin study of lead 
plate -t.trajre batteries. The plates are much 
thicker and much heavier ili. in usual and 
of the very latest and > •*■ -« design. As .> 
result, these batteries will stand a grrat d 




ea 



No. 173E. 
I of abuse 



mist ';-! still give san -ry service. The rugged plate 

construction and tin- consequent durability and 1<>ih>' !"<■ make 
■ ■ batteries t-speeiallv valuable in experimental \vrk. The 
>l voltage of each batterj i< approximate!) 2 volts Guar- 
■ one >car against defects in workmanship and ma- 
il, I- nil directions for charging and handling accompany 

Cell. (See Paragraph No. 13, Tage 32 Made in 

~ ts follow I 

Ampere 

hour Xuinhrr Si/<- i if 
Sue I >i plates (dates 

I 8 2 3x4 

In Z 5x5 



of Jar 
inches 



i implete Cell 
without 

clcctrt dii«- 



1*4x3*4x7 $3.00 

2' 4 x'V [x8# 4.00 

178E. Batteries. Storage, Portable Type, Exide, 6- 

Volt. 

These "A" batti ire made for us i>> th< Electric Storage 
Batterj I ompanj makers of the famous Exidc^ batteries used 
in radi->. auto starting, ignition, telephone, lighting, power 
d.mtv hie <>w here listed is best smt<d foi radio i 

raton v\<>rk. Exide construction insures dependabihtj and 



I 



long hi', with low < "t t.. tin U-. i. lit. separate cells, three 
in number, an securel inted in strong, black composition 

cases ^ifli detachable metal carrying handles. Using i<*m clips, 
voltages of 2 and 4 in addition to 6 ma3 be tapped off, a 
convenience in laboratory work, Shipped charged, read) foi 
immediate use (See Paragraph No. 14, Page 32.) 

Size No 



city, ampere hours . . 
Number of plates per a II 
Complete Battery, each . .$12.30 



\ 


B 


' 


D 


fi 


6 


6 


6 


50 


7> 


mo 


125 


5 




*> 


11 


30 


14.55 


17.65 


20.60 





No. 175E. 



No. 178E. 
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No. 1500E. 



No. 1501E. 



1500E. Storage Batteries, Sealed-Glass Cell. Power 
Type. I l.< si improved batteries are particularlj 

uited t ndil i >l laboratory sen i< e beca u 

i\x\ furnish a maximum of stead} current for the 
spaa '" 'I, tlu> will remain absolutely dry and 

clean on top throughoul their normal life, thej are 
ea-\ tit install and to maintain, and because their 
cost i- low. rhej are the product of one of thi 
country's leading and most progressive mak< i of 
st una- Fea1 vs hich pi 

Us in a distim ■ by themseh i m 

1. Pressed-Molded Glass Jars. Umosl unbreakabl 

I he) li-i\ c a tensili gt h i 50 lbs« per squ; 
inch and dielectri< sti 100,000 \ i »11 

2. Spray-Proof Funnel Vents. n1 tin - 

spray during charge, 1 the batter} dry 

and '*1«aii Also, thi they 

I I dm - - . aporation to -i minimum, gi length' 
ing the inten als '»- 1 w i en addil ioi 

3. Built-in Charge Indicators. Two balls in pilot 
cells show at a giant e thi c< >ndition of ch Whei 
both float . cell is full d . w hen i i ,; tnd 
one- • i ell i- partial!} i h »th 
sink, thi cell is dis< I 'I 

4. Diamond Grid Processed Plates. Will deliver 
100 | nt i A ted capa< it} immediate !> and 
outlast an) ordin i i the un- 
usual (I- gn e of hardn* ss imj them by I 

ethods employed in their production. 

5. Quarter-Sawed Hardwood Separators. < Ut 

old I >oug fir tre< I h< pro^ id* alternate hard 

1 soft v. layers \\ hich afford imum strength 
and | 

6. Slotted Hard Rubber Retainers. Tin dc 
addii t< t pi tion I ird plat 

proloi the lift of the batt< t j 41 p< t. 

7. High Sediment Space. Eliminat< int< cleai 
and prevents inl horts du< to ulati 

diment. 

8. High and Low Water Level Marks. II 

sand blasted on tin sides will n-ll whether 
not < ells ar<- in net d i »f watt 

9. Tightly Sealed Cover. !.- between covei 
and jar is entirely pi ial method 

This toi ill the spray-proof \ i nt- in- 

sures that the bal will i on the I id< 

10. Shipped Dry. but Charged. Tin >i bat s art 

i partially ch 





No. 1505E. 



No. 1506E. 




No. 1507E. 

i ondition. This method i ,;1 - d< t< 

ration and elimi - tin ■ i a long initi 

ch rin electrol I in a separate ■ ontaint 

\. — n as the electrolyte has been put in tin * til 

d allow* -1 ti - soak U i tunc, the batt i 

|>i put to woi It will deli\ • r at l< ast of it - 

rated capacity without an I charging. 

Each cell, provided with two terminals having larg< 
. bolts, delh i rs 2 - I Grouping two a lis 

in series, provides a voltage of 4; three ceils in 
a voltaj rhe large siz< is recommended foi 

.,11 worl quirii g i urn i I up to 14 amp< n - i the 

small size for all work up to 7 ampen 
Cat. No b 1500E L501E 

Ampere-hour cap.. . . 60 120 

Number i >i plates ' ' 

. erall length, int hes < v 8 

I \\ idth. ii 4 6 

« >v< rail Ii. ight, inch,- II l- 7 ' i 

Each, including eh - trol] te $9.50 14.50 

1505E. Batteries, Storage, Sealed-Glass Cell, Inter- 
mittent Type. I h» si i ells are tin same as No 
1 5001 , but -in. ilh I hi I avi the almost non- 
breakabli ' il< d ci \\ i r, built-in c hai 

,u,In ■. h seditm m sp; nd 

othei feal ure ol the largi r power ty] I 1 
are suitablt 5 laborat* »rj purp< rcqu 

steady currents falling within their r ing 

light and extrt mt h ible t 1 . m idt al 

lecture tabh work. Shipped drj with el 
in ite container. 

( at. No, ' 1S06E 1507] 

Volt - - ■* 

ber of Cell s l 2 

..I plati - per cell 9 

pi re '-"nr . apacit ' 2 20 12-20 J* '-38 

Overall 1 h< 7 m«: 

Ovrr.ill width, inches -* 

I Overall height, inches. : l l A 

Each, including - 1 ' $4.00 7.50 13.90 
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No. 176E. 




No. 177E. 



Edison Storage Batteries 

176E. Batteries, Storage, Portable Type, Edison. In these batteries the negative plates arc composed of 
iron oxide, and the positive plates of nickel oxide immersed in an alkaline solution. I In* jars arc of corru- 
ated shed steel, welded at the seams, and electroplated with nickel to make them attractive in appearance 
and to protect them from rust. Made in two types: Type "A" for heavy current duty; Type "B" for lighter 
work. Midi as ignition, radio work, operating clocks, bells, small lighting outfits, small motors, etc. Guar- 
anteed for five years it' handled according to the simple directions which accompany each cell. Voltage per 
cell on open circuit 1.2 Edison storage batteries offer many advantages — low maintenance cost — long life — 
quiet reception in radio work — clean, safe, odorless— easj to handle— full capacitj oi useful service — fool- 
proof, accidental short-circuiting, charuin^ in reverse direction, complete discharge, or overcharge will not 
permanently injure them— they are not sensitive to temperature, vibration, or shock. (See Paragraph No. IS, 
igc >>2.) The sizes listed below are best suited for laboratory work. 

Size No 1 2 3 4 5 6 

Type designation Mill B2 P.4 B6 A4 AX 

Rated capacity, ampere hrs 18.75 37 5 75 112.5 150 300 

Average discharge voltage (8-hr.) 1.24 1.24 1.24 1.24 1.24 1.24 

Discharge rate (5-hr.), amperes 75 7.5 15 22.5 30 60 

Normal charge rate (7-hr.), amperes 3.75 7.5 15 22.5 30 60 

Weight, complete cell, lbs 5.2 4.5 7.8 11.3 13.8 26.8 

Amount renewal solution per i ell, lbs 2.0 1.1 1.9 2 7 .? 2 6.4 

Complete cell with electrolyte, but not charged $6.70 8.70 12.05 16.35 20.00 38.00 

177E. Battery, Storage, Portable Type, Edison, in Sets. These sets consist of five cell- in standard suspension 
trays contained in a steel battery box. (Sec Paragraph No. IS, Pag< 32.) The initial voltage of each set is 
6 \ olts. 



o 1 

i j pe designation B-2 

Capacity, ampere hours J7.5 

larging rate, amperes 7.5 

• barging voltage 

I .ength, inches 1 1-9 

I [eight, inches 10.3 

Width, inches ' 

I lattery complete, in l><~>\ $48.50 



2 
B-4 

75 

15 

9 

17.4 

10.3 
7.6 

65.00 



1510E. Electrolyte for renewal of Edison storage batteries. In original 2-lb, sealed cans. Per can $1.00 

1511E. Electrolyte for renewal of Edison storage batteries. In original sealed 5-lb cans. Per can 2.00 
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No. 180E. 



No. 181E. 



180E. Battery Tester, Chaslyn Ball Type. Invented by Prof. * II inc 
barger, Lake Vi< \\ High S< hool, Chicago, III. The simplesl most 
.1 and most accurate tester yet devised- When all three balls 
fl oal the batterj is fullj charged; when tin white ball sinks charge is 
light, when the green ball sinl charge is lean, when the red ball 
sinks t1i« batter} is dead [This tester is especiallj valuable from an 
educational jtandpoim for showing the pr; al application ol tin- laws 
f ft ,,< and specific ^ravii i npk-t< in neat carton with directions 
and explanation of the principles on w hi< h it i - ■ $0.75 

181E. Battery Tester. Hydrometer Type. New non-clinging, non-break 
able type. 1 onvenient; eliminates tin- spilling of acid when making tests 
fhe bes! and most practical tester on the market $0.75 



Bells, Electric 







Nos. 183E-185E. 



No. 186E. 



Nos. 188E-190E. 



No. 195E. 



183E. Bells, Electric. Iron box, pivoted armature 
type. The cover is removable t<»r ms 1 " r >n. li hi* "k 
japanned cover and base, nickel-plated - One 

cell of batten will operat* eithei bell an. I a- man} 
- five bells maj be used, ii desired, Maj •l\-<> he 
opi rate* I on a 110-volt \ . * circuit through a trans 
i« irmcr. 

Cat. No. , .. 183E 18SE 

I >iamet< r ol gong, in< Ik - . 2 l / 2 4 

Each $0.65 1.00 

186E. Bell. Electric. Adjustable Screw Contact Type. 
I he omt.iet point is mounted in a screia which can 
be readily moved in or out, thus roviding a simph 
mean- for regulating th< action ol the hammer This 
adjustable ire i> valuable in certain laboratoi 

work [n the ordi bell the contact poinl is 

fixed anr| I noi b isted w ith ex- 



treme difficult} Iron box, pivoted armature type, 
nickel plated 2 inch gong, other metal parts black 
enameled. Cover n ble for inspection. Operates 
; one cell <>r on 110-volt V G circuit through 
small transformer . $1.00 

188E. Bell. Electric. Skeleton Type. Pivoted arm 
ture, superior w orkmanship, nickel plated g< n 
gives clear p< ing toi i I or use on 6 \ oil bat- 

l. r\ | in ml - 

( at. No. 188E L89E 190] 

I >iai of gong, in< 1" - 4 6 8 

Each $5.25 6.50 9.00 

192E. Bell Outfit, Electric. ( onsists ol No 183E 
Bell, Drj Cell, Push Button, ISO ft (1 lb.). Annun- 

«i.it.. i Wir. ind Staples for putting up $2.25 

195E. Buzzer, Electric. Standard iron typ< .60 
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Binding Posts, Connectors, Terminals 



Illustrations are full size. 









No. 198E. No. 203E. No. 208E. No. 213E. No. 218E. No. 223E. 



No. 228E. 










No. 238E. 



No.248E 



No. 253E. 



No. 258E. 



198E. Binding Post, Brass. American form, with 
wood screw, small $0.15 

203 E. Binding Post, Brass. American form, with 
\s ood screw, larg e $0.18 

208E. Binding Post, Brass. American form, with 
wood screw, double $0.25 

213E. Binding Post, Brass. American form, with ma- 
chine screw, -mall $0.12 

218E. Binding Post, Brass. American form with ma- 
chine -crew, large $0.15 

223E. Binding Post, Brass. American form, with ma- 
chine screw, double $0.20 



228E. Binding Post, Brass. English form, with ma- 
chine screw* small $0.11 

233E. Binding Post, Brass. English form, with ma- 
chine screw, large $0.15 

238E. Binding Post, Brass. English form, with ma- 
chine -crew, double . . . $0.20 

248 E. Binding Post, Brass. English and American 
form combined, with machine screw $0.35 

253E. Binding Post, Brass. English and American 
form combined, with wood -crew $0.30 

258E. Binding Post, Brass. English and American 
form combined, with machine -crew $0.25 



10% discount on above Binding Posts in lots of one dozen. 
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NEW LEADER BINDING POSTS 



Illustrations are full size. 




No 263E. No.254E. No. 265E. No. 266E. No. 267E. No.268E. 



263E. Binding Posts. Brass. Leader. Hie above c 
which are actual size, illustrate a new, novel pat- 
ented binding post that possesses many advantag. 
over all other tonus. 1 he contact surfaces 
the full width of the post and operate parallel to 
each other. Thej make perfect contact with i 
the smallest sizes of wire, ["he knurled knobs an 
removable and therefore cannot become lost. I h< -< 



posts art di ; ■■ nd ' ; '1<- for accurate r< 

ill not mar. owinti to their vise-like grip, fine wii 
or terminals; they insure positi * th< 

urrent-carrying capacity is 1' greater than other 

posts of equal size; extreme vibration will not loosen 
their grip. 

Unquestionably the best binding posts 
market. Plain brass finish. 



26* 




th 




i • K 263E 264E 265E 266E -'"7F. 

Small Small Medium Medium I arge Large 

Kind of"scVe\i Machine Wood Machine Wood Machine Wood 

< arrying amp. - >: 25 50 50 100 100 

Each ' $0.18 .18 .20 $0.20 .45 .45 









SPRING BINDING POSTS 

Illustrations are full size. 





PRESS 

0O«N 

MERE 




PRESS 

DOVN 
HERE 




- Conn< 
I n coppc 

I 2IS0E. Con 



No. 269E 



No. 270E. 



No.271E. 



No. 272E. 



269E. Binding Post, Brass, Plate. For wood ws, 

double . ...$0.55 

270E. Binding Post, Brass, Spring. Fahnestock pat- 
nt Takes any 512* wire up to 10 B \ S gauj 
For \voo<i screw $0.05 



271E. Binding Post, Brass, Spring. Same as N 
270E, luit with a lug to which wire may be sol- 
dered $0.06 

272E. Binding Post. Brass. Spring. No. 

2701 . but double $0.07 






- *E. Conm 



Coo* 
or 

Conm 
E- Conn* 






Co, 
1 finals. 
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No. 273E. 













© © 





No. 274E. 



No. 275E 



No. 276E 



No. 277E. 







No. 278E. 




c^iEii 



Nos. 2154E-2155E. 




No, 2150E. 



CONNECTORS 



273E. Connector, Battery. Flexible conducting cord 
with copper terminals; length S inches $0.06 

2150E. Connector, Clip. Convenient for holding small 
electrodes in electroplating and other work. Made 
entirely of nickel-plated metal. Designed to hang 
over edge of battery jar or tumbler $0-25 

274E. Connector, Brass, Double. Both ends for 
wire $0.12 

275E. Connector, Brass, Double. One end for wire, 
the other For plates or flat elements '.i inch thick 
or less $0-20 

276E. Connector, Brass, Triple. For wire 35 

277E. Connector, Brass, Quadruple. For wire. , . .40 

278E. Connector Cord. 36 Inches Long, with Tips. 
Flexible conducting cord with nickel-plated tip at 
each end $0-45 

279E. Connector Tip. Nickel-plated and provided 
with knurled metal sleeve for locking the tip se- 
curely to the wire, insuring good contact without 
soldering. Each $0.10 

2154E. Connecting Cords, with Universal Spade-Tip 
Terminals. For light currents, I he cord is -ilk in- 



sulated flexible stranded copper wire equivalent to 
\o. 18 B. & S. gaug< rerminals -ire soldered, Max- 
imum carrying cap. for continuous service, S 
ampere-; for short periods, 10 amperes. 

No V B C D 

Length of cord, inches.... 6 12 24 36 

Each $0.25 .28 .30 .35 

2155E. Connecting Cords, with Universal Spade-Tip 
Terminals. For heavy current- The cord is rubber 
insulated flexible stranded copper wire equivalent to 
\'o. 12 B. & S gauge. Terminals arc soldered. Max- 
imum carrying icitj tor continuous service, 20 

ampere-; for short periods, 40 ampen - 

No \ 

I .ength of cord, inc hes, ... 6 
Each $0.35 

2156E. Cord, Stranded Copper Wire, with Silk In- 
sulation. Same as used on \<>. 2154E. Per yd.. $0.10 

2157E. Cord, Stranded Copper Wire, with Rubber 
Insulation. Same as used on No. 2156E. Per yd. $0.25 

282E. Universal Spade-Tip Terminals. Nickel-plated. 
on Nos. 2154E and 21551- Cords. Will fit 
an style binding post — American, English or 
Fahnestock Spring typ< Each $0.05 



B 


C 


l» 


12 


24 


36 


.40 


.45 


.50 
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No. 283E. 



No. 284E. 



283E. Connector, Carbon. For attaching to carbon 
elements up to '.\m inches square, with clamping 



si r< w for lead-off w ire 



$0.30 



284E. Connector, Zinc. For attaching to zin< eh 
ments up to inch thick, with binding posl for 
1, ad off wire $0- 30 



Nc- 



UNIVERSAL TEST CLIPS 




No.286E. 










Strong toothed jaws and ample spring pressure es- 
tablish perf< i I i ontacl when clipped > bindin >sts 
or wire. They save much time in work requiring quick 
temporary i ctions or rapid and frequent chanj 
in connections. For this reason they arc extensively 

th laboratory tesl sets, factory testing devio 
battery chargers, voltmeters galvanometers, helices, 
transform- et< No 287E is especially d< >igned foi 
storage battery work. 

286E. Universal Test Clip. ( admium plated, pro- 
vided with binding posl for attaching win . spread 
of jaws, 7 K inch; carrying capa 20 ampen - 

Per 100 $15.00, each $0.20 



287E. Universal Test Clip. Same as No 286E, but 
lead plated, rhis acid proof protection makes it 
rvio abk storage battery work. 

Per 100 $9.00, each $0.12 

288E. Insulator. Of soft rubber, designed to fit over 
No 371 I - st Clips. I overs the i ntire 

I lip < Kcept th< i.i v 
Per 100 $9.00, each. $0.12 

289E. Connector. Consisl inches oi 6 ampere 

capacitj lamp cord with a No. 286E rest Clip at 
each end . $0.60 
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Meliorate Easy-to- Attach Terminals 

(Solderless Type) 






No i - Twi st khe> copper slrands. insert and hend mre as sho*n 




No2- Insert wire in binding holp.tightprr binding scrpw 




Nos. 290E5-8 



Nos. 290E9-12, 



No3-Force sle>pve into position 




Nos. 290E13-16. 




Nos.290E21-22. 



Consists firstly of a hollow metallic sleeve, or body, 

liiulrical in shape, for receiving the wire to be con- 
nected. The middle portion of this sleeve is cut open. 
so as t«> render the wire- readily accessible after inser- 

•n into the sleeve. The end of the wire, after having 
been bent at right angles to it- length, is inserted in 
a small hole which prevents it from slipping out. 
Against the end of the wire so bent, electrical con- 
tact i> made by a threaded contact face resembling 
.1 winged nut, for the double purpose of connecting 
the wire, with the binding post of the instrument or 
apparatus in use and at the same time acting as a con- 

nient handle for the screw , 

\ fibre sleeve slips over the metallic body and a- 

as an insulating handle and locking element to prevent 

n moral of the wire. 

The mechanical construction of the terminal com- 
bines simplicity, strength and durability. 

The body i> of hard drawn brass, accurately ma- 
chined, so that the wire is positively protected from 
injury to the insulating covering by fraying or sliding 

ck and forth. 

The sleeve is made of a hard, stronglj dielectric 
material, and is moisture-prool and unaffected by tem- 
perature up to 180 Centigrade (324° Fahrenheit). It 



will nol chip* crack or break, and can stand the hard- 
est usag 

The contact faces art- interchangeable, so that the 
w ire need not be removed for different service, one 
lead sufficing. 

For indicating polaritj SOLDERLESS TERMI- 
NALS an supplied with either red <>r black sleeves. 

Made in two Sizes. SlZC A, for \o. 16 or IK B, & S. 

gauge wire, Size B, for No, 14 B. & S. gauge wire. 



1 • No 


Type 


Si. 


Sleeve 


Each 


Dozen 


290E5 


End Slot 


V 


Black 


$0.30 


$3.00 


290E6 


End Slot 


A 


Red 


.30 


3.00 


290E7 


End Slot 


B 


Black 


.40 


4.00 


290E8 


End Slot 


B 


Red 


.40 


4.00 


290E9 


Side Slot 


A 


Black 


.30 


3.00 


290E10 


Side Slot 


A 


Red 


.30 


3.00 


290E11 


Side Slot 


B 


P. lack 


.40 


4.00 


290E12 


Side Slot 


B 


Red 


.40 


4.00 


290E13 


With Tip 


V 


Black 


.30 


3.00 


290E14 


With Tip 


A 


Red 


.30 


3.00 


290E15 


With Tip 


B 


Bla< k 


.40 


4.00 


290E16 


With Tip 


B 


Red 


.40 


4.00 


290E21 


Spring Clip 


B 


Black 


.50 


5.00 


290E22 


Spring Clip 


B 


Red 


.50 


5.00 
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BLACKS CHOKE AND RESONANCE COIL 








No. 291E. 



291E. Choke and Resonance Coil, Black's. D 

for use in lecture and < erimental work on im- 
pedance, reactance and resonance in alternating cur- 
rents. Performance and electrical characterisi s are 
in i cacl accordance with >ns furnished us 

by Prof. X. Henry lil.u k. JeiYcr>ou Physical I abora- 
tory, Harvard University, Cambridge, Mass 

The terminals of the i oil, - ond< nser, and lamp are 
brought out to separate binding posts I his permits 
their connection i ircuit singlj «>r in any comb 

ation. Also it permits th troduction of meters f< ir 
the measurement ot current flow through, and volt- 
age across any portion of tl nit. Either D.C or 
V.C 110-volt current may be impressed on the ter- 
minals of coil, condenser or lamp, regardless of 
whether they are used singly or in combination. 

This new apparatus makes possible the followii 
in' ting demonstrate -it- : 

1. Effect of Inductance in D.C. and A.C. Circuits. 
I oni ect coil only into a 11" volt D.C circuit and 
then into a 1 10-volt, 60-cycle \ » circuit, using am- 
meters in both cases to determine the curri at flow 
With D.C. current passing through the coil the i ur- 
rent flow is 10 amperes, whereas with A.C it is 
only 1.5; eres I In- striking reduction in current 
flow a fine illustration of the remarkable 
choking down of alternating current caused bj the 
inductance of the coil only (without iron con 

2. Lamp in Series with Inductance in D.C. and 
A.C. Circuits. Insert a it. 110-volt lamp in 
the socki Connect 1 imp and i oil in series into a 
110-volt D.C. circuit and then a 110-volt, 6 



cle A.C. circuit. With D.C current the lamp bun 

brightly, while with A ( current the lamp filament 

rclj glows, a visual demonstration of the choking 

t of inductance in V.C circuits It ammeters 

arc employed to check the current flow, they will 

ilia' D.C the current flow is 2.4 amperes 

and on AJ . 1 ampere. 

3. Effect of Iron Core on Coil Reactance. Insert 
a 100-watt, 1 1»»- volt lamp in the socket. ( Connect coil 
and lamp in series in a 110-volt D.C circuit. The 
lamp burns brightly, I nsert the iron core inside 
thi til. The brilliancj oi the lamp is not dimin- 
ished. Now, < onnec t the coil and lamp into a 11 -It. 

cycle A i . circuit. The lamp burns brightly as 
befon Slowlj lower the iron core inside the coil. 
\ , it descends, the lamp gradual!) loses its bril- 
liance and imalh goes out. An A.C Ammeter will 
ow a current flow of 79 ampen before the in- 
rtion "i the iron core, and of onlj 20 ampere when 
it is fully inserted. The enormous intensification ol 
the choice effect by the presence of the iron coi 
ui the coil is most striking! * thibited m this demon- 
stration, and i- dui to thi in coil reactam i . 
which raises the impedance in the circuit from 142.4 
to 562.5 ohms, Dimmers in theatres used to pro 
(hue stagi lighting effects operate on this iron-core- 
choke principle. 

4. Effect of Condenser in D.C. and A.C. Circuits. 
Connect tin condensei and ammeter first in a 11" 
volt DJ cin uil and tin n in a 110-volt, 60 * cle A I 

ui in the D.C circuit n rrenl flow s ( as the 
abs< ■ ■ deflection show s. Ho r, in the A I 

rcuit, the ammeter show current flow of .42 
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ampere through the condenser. Calculation by em- 
ploying the usual formula shows that the capacit> 
of a condenser passing .42 ampere on 110-volt, 60- 
cle A.C. current is about 10 microfarads. By con- 
necting the condenser and a 100-watt lamp into D.C. 
and A..G circuits as explained above it can be vis- 
ually demonstrated that D.C. current is blocked In 
a condenser and that A.C. current passes through. 
Tins principle makes possible the use of condensers 
in radio work for filtering out undesirable D.C. cur- 
rents and for by-passing A.C. currents without 
shorting D.C. circuits. 

5. Condition of Resonance in an A.C. Circuit. 
The reactance of a choke coil in an A.C. circuit tends 
to make the current lag behind the voltage, while 
the reactance of a condenser has just the opposite 
effect — it tends to make the current lead the voltage. 
If the reactance of the coil is adjusted to balance out 
the reactance of the condenser, or vice versa, the 
impedance is reduced to the bare resistance of the 
circuit and under this condition the maximum cur- 
rent flows through it. This condition of resonance 
i- of great importance in radio circuits, for it is b} 



establishing Mich condition — known as the process 
of tuning — that the energy sent out by broadcast 
stations is provided a path of least resistance 
through the modern radio receiving set. This condi- 
tion of resonance can be effectively and visually 
demonstrated with this new apparatus as follows: 
Connect the coil, condenser and lamp in series in a 
110-volt, 60-cycle A.C circuit. Xote that the lamp 
burns considerably below its normal brilliance. Now, 
insert the iron core inside the coil and gradually 
lower it to the 4-inch mark. At this point— the 
condition of resonance — it burns at maximum bril- 
liance. As the core is lowered further the lamp be- 
comes dimmer, and at the 10-inch mark, almost 
ceases to glow. If an ammeter is inserted in the 
circuit it will read .54 ampere with the core at the 
0-mark, .67 ampere at the 4-inch mark, and .52 
ampere at the 10-inch mark; the corresponding im- 
pedances of the circuit being 208.3, 167.9 and 351.6 
ohms. 

I he following results, obtained on 112.5-volt, 60- 
le A.C. circuit by direct meter measurements, 
indicate the practicability of this apparatus in quanti- 
tative experimental work. 





Coil 


Only 




Coil in series with 
10O-Watt Lamp 


Coil. Condenser and 
100-Watt Lamp in Series 


Iron Core 
Inserted to 
Inch Mark 


Current 
Flow in 
Amperes 


Impedance 

in 

Ohms 


Inductance 

in 
Millihenries 


Current 

Flow in 

Amperes 


Impedance 

in 

Ohms 


Current 

Flow in 

Amperes 


Impedance 

in 

Ohms 





1.50 


75.0 


196 


.790 


142.4 


.54 


208.3 


1 


1.40 


80.4 


211 


.765 


147.0 


.55 


204.6 


2 


1.10 


102.3 


245 


.722 


155.8 


.59 


190.7 


3 


.84 


133.9 


354 


.630 


178.6 


M 


172.6 


4 


.64 


175.8 


466 


.>2i 


214.3 


.67* 


167.9* 


5 


.48 


234.3 


621 


.425 


269.4 


M 


170.5 


6 


.38 


296.0 


785 


.350 


321.4 


.605 


186.0 


7 


.30 


375.0 


995 


.290 


388.0 


.51 


220.6 


8 


.25 


450.0 


1 1 93 


.245 


459 2 


.425 


245.9 


9 


20 


56 2 5 


1492 


.200 


?t>2.5 


.35 


321.4 


10 


20 


5'<2.S 


14".' 


.200 


?>.2.i 


.12 


351.6 



* Condition of Resonance. 



Specifications 



The coil is wound on a heavy fiber tube with exl 
thick fiber ends and contains approximately 3,000 
turns of heavy gauge insulated copper wire. The 
condenser has a capacity of about 10 microfarads and 
i- inclosed in a sealed metal case finished in black 
enamel. The lamp is a standard 110-volt, 100-watt 
tungsten filament type, mounted in a standard sock- 
et. Coil, condenser and lamp are provided with sep- 
arate binding post terminals, -a that they may be 

connected into circuit singly or in combination, and 

i that voltmeters and ammeters for measuring 

the entire circuit or any part thereof may be readily 



introdui ed. The core i* 1 ft in diameter by 12 inches 
long, and is graduated from to 10 inches. The ap- 
paratus i> mounted on a finely finished hardwood 
base, 22.5 x 45 cm. Complete, as illustrated, with 

iron core and 100-watt lamp $60.00 

292E. Incandescent Lamp, 300-watt. 110-volt. Stand- 
ard Kdison base, fits socket of Xo. 291 E. For use in 

Experiment Xo. 2, described above $2.00 

For experiments using the above apparatus, see 
pages 410-413, "Practical Physics." by Black and 
Davis, and Exp. No. 51 t "Laboratory Experiments 
in Practical Physics/' by N. Henry Black. 
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Nos. 293E-298E. 



Nos. 303E-308E. 



No. 310E. 



No. 31 



293E. Coil for Induction. As used in M illikan. Gale 
and Bishop's I ourse in the study of induced cur- 
rents, indui of currents by bar magnets, inch* 
tion of currents by electro-magnets, and principl 
of tin* dynamo and motor Consists spool, 

.1 mm. in diameter, wound with 600 turn- of X 28 
insulated copper wire, and pro\ ided with I" cm. 
die. Hole in center is large enough for 1 mm. 
bar magnet I No. 18M I $0.75 

298E. Coil for Induction. Similar to No. 293E, but 
with <pool mm. diameter and hole in center t 
10x10 mm. bar magnet - Xo. 14M i $0.65 

303E. Coil for Induction, Primary. As used in Line- 
barger's Course. Consists ol 100 turns oi No. 20 in- 
sulated i . form wound, inside diameter, 

i. Fits into Coil Xo. 308E $0.75 



308E. Coil for Induction, Secondary. As used in 

Lineba i I - G lists of 500 tun s 

30 r er wire, form ind, insid- m- 

eter, 4s nun I ;1 No. 303E... $1.00 

310E. Coil for Induction. rm wound coil. 25 cm. 

ter, approximately turns. No. 20 insulal 

ipper wire with flexible leads and com 
When connected ii with our Xo. cture 

I tlvanometer or other ■ nsitr alva- 

nometer the effect of the earth's ma| 1*1 and 

other induction phenomena may be mad< As h 

coils are required in many experim* - on 
induced curn iv< recoi e purchase of 

lir of them . . . Each $7.50 



Gillev Coils 



y 




CHICAGO APPARATUS CO. 




Nos. 311E1-311E7. 



311E1. Coils for Induction, Gilley Type. Complete 
utfit Especially valu i for student's use in the 
stud tro-magm . self and mutual indui 

tion. transformer principles, induced cum etc. 

I G above shows how the slotted card board- 

are used in plotting the field about the coil by the 

ss t .( thod. gure K, the arrangement 
the coils and coi >r the study of transform! 
rinciples ire H, the coils and "IT shaped a 

in the study of electro-mag The coils are form 

'■ and baked, and mot I on s 
ports with bindin rminals. TI 

itfit includes. 1 pair of coils, 1 "U 1 l coi 

1 square armature, 1 round core. 2 half-r 
and 2 si ed card boards, as d« scribe $3.50 



311E2. Coils for Induction. Gilley Type. A-I 

above I Per pair $2.50 

311E3. Square Armature. Fig. $0.15 

311E4. Core, "IT Shaped, Soft Iron. C abov. 

For use in tl tro-ma^'net- $0.35 

311E5. Core, Round, Soft Iron. B a For 

use in the study of currents d 1>> 

magnetism $0.15 

311E6. Cores, Half-Round, Soft Iron. D above 

I- or mapping lines of fo Per pair $0.20 

311E7. Slotted Card Boards. abo 

mapping lii of fore Per pair $0.10 




No 



3 Cob 






Com 









■ 



Coon 
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No. 313E. 




No. 318E 



No. 320E. 






:>vfr Ml 



No.328E. 



No. 338E. 




313E. Color Top, Electric. Will run at high speed 
for hours. Four color disks are Furnished. \\ Inn 
the top is at rest, the current is automatically shut 
off — no danger to the battery from this cause. It 
ma\ be used e<iually well as a motor, ami small 

mechanical toys may l»< operated by a belt from the 

rooved pulley on shaft. Runs cft'u ientl) on . »nc 

cell, dry or other battery. Finished in red enamel: 
polished nickel trimmings $1.75 

318E. Commutator, Mercury, Three-Cup Type. For 
reversing the direction of the current in an electrical 
circuit. May also he used as a contact key. Con- 
sists of a porcelain base, in which there are tin 
mercury Clips connected with two binding posts; 

and a fiber top with two steel projection- ami two 
binding posts. I he action of the commutator is 
made clear by the above phantom cut. Having fewer 
mercury cup- and i ups of smaller size, this commuta 
tor requires much less mercurj than the older forms 
Size, 5x14 cm $1.50 

320E. Commutator, Mercury, Pohl's. One of the old- 
est and most popular forms of pole changers. Rapid 
and convenient. On 10x15 cm hardwood base. $3.50 

328E. Commutator, Split Ring Type. < onsists of i 
split metal rm^ with handle, mounted "ii a 10x15 cm. 
polished wood base. Four phosphor bronze spring 
make i ontad with this ring, two with « ach segment 

When this ring is turned through an angle of 90 it 



tan i commutation. Complete with binding 
posts $3.00 

338E. Commutator, Switch Form. w model pro 

vided with si\ binding posts. < an he connected into 
circuit more easil) than the older models without 
binding po^ts. Mounted on porcelain base, carrying 

Capacity 15 amperes $1.25 

340E. Commutator, Rotary, MIL V AY— Improved 
Design, For the complete demagnetization of test 
samples of iron ami steel in magnetization ami In 
teresis experiments. I his commutator is for connec- 
tion into a test cod circuit through which a battery 
(una nt ilu.) is flowing, as outlined in Millikan and 
Mill's Experiment No. 15. I'.\ moving the crank of 
the commutator the direction of the current is made 
to Undergo a series of rapid alternations. If at the 
same time the current is gradually decreased to 
zero, the residual magnetism of the test sample in- 
side of the * '»! will also be reduced to zero with no 
predisposition toward a magnetization in any one 
direction other than that of the magnetizing force. 

Positive self-cleaning brush contacts, high commu- 
tator speed at ordinary crank speed through easy- 
working ffears, ami massive yel simple construction, 
charai tei - se this \hha> product. 

The base, 12.5x17.5 cm., is of cast iron with crystal 

hlack finish. Tin brass parts, except commutator 
face, are nickel-plated. Ihe uear mechanism in the 

base is sed for l I oiling and inspection. $45.00 



Page 49 



CHICAGO APPARATUS CO. 



zMilvay 



Electricity — Section E 











No. 2170E. 



No. 2160E. 



No. 345E. 



345E. Condenser, Experimental. Milvay. For det< 

mining the coi *, ■<!'• ™ ' Vl'uV 

tries as outlined in I perinieni No 9 in Milhl «d 
Mill's "Electricity, Sound, and Light Hm Facj of 

ach of tin avy brass plates i> ground to a 

true plane. Thus they constitute a perfect paraiiei- 
plate condenser yielding results fr« fron ei - due 
to surface irr< ularities Bot! perfect i *d 

alike in diameter so that the radius— which must be 
lake, inl count when calculating the capacity— 
. an be readil; ai d ai curateh . ... asun d. I he piat< s 
imatelj 15 i m. in diameter and each is 
provided with a binding post for com nee in 
making connections, rhe lower plate is mounted 
on an insulating pillar supported in a suitable tripod 
base, whili the upper plate is provided with an 11 

ulating handle A thin smooth sheet of mica *s in- 
cluded * lsm 



346E. Extra Mica Plate. 
men l 



I or Xo. 345E for n pla< 

. $1.50 



2160E. Condenser, Mica Precision Standard, L. & N. 
This design was worked out in consultation with the 
Bureau of Standards to secure characteristics which 
should meet th« ting requirement- Ka« 

ection i- sent to the 1 au of Standards before i1 
i s mbled in the instrument. Only sections which 

n ceive a satisfactory certification are used. After 
th« sections arc assembled, the whole condei 
5 « in i, , the I!tm an of Standards for a re a rtifi* ation 

Each pair of condenser terminals 
connected to small bindi uunted on hard 

rubber insulating pillars of p< tticoat construe tion. 
ih- insulation thus secured is ver> high, and there 
i- .i minimum oi en the metal parts 

and connections Total capacity, 1 mi< irad su 
divided into eight sections ; 0.2, 0.1, 0.1, 05, 
02, and .01 microfarad All sections adjusted within 
values given to .1% in Bureau of Standards 
I ertificate a< i ompanying each instrument Pha 

gle, of any si ■ tion ai I . will not I 

\, iM.il phase angli = n to 10" in < i rtifu ate. As 

bled on polished hard rubbei top plate mount 
in poli with cover, the hitter not 

shown in cut $200.00 




No. 2180E- 



2170E. Condenser, Standard Mica, L. & N. Provide 
a total capacitai of 1 microfarad, subdivided into 
u\ By means of switches the section 

may be com d in various series and multiple 

combinations rhe use of knife switches instead of 
plugs results in -■ ral advantages No plugs to be- 
coine lost or mi-laid — -mailer metal surfaces mo 
w idelj separated, reducing errors due to stn 

citance — increased insulation — easier to clean — 
less vding and more detail in dia m on the 

hard rubber top. ["his condenser continues to be 
.pillar in educational laboratories where ail ac- 
irate subdivided standard of capacitance is re- 
ared Subdivided in 5 sections as follows: 0.5, 0.2. 
0.2 0.05 0.05 microfarad. Assembled on polish 
hard rubber top plate and mounted in polished # ma- 
hoffanv ease with cover. Accuracy for all sections, 

$65.00 

2180E. Condenser, Standard Mica, L. & N. Same 
1 design as No. 2170E, but has only one sec- 
tion, of ; microfarad. Equipped with circuit open* 
ing arfd discharge switch. Assembled on polished 
hard ml. her top plate and mounted in polished n 
hogan with co* er. Accuracy, $30.00 








h 



Conde: 

value 

cat and 
il ■ 



rOOE. Farad 
■ 
at of- a 
.1 
u 
ra 

.ard. 
• irad c 

■ ' 

ll 

■ 
I 



- - Conder 
Il> . 

Conden 
Condea 



Page 50 




CHICAGO APPARATUS CO. 



ZMilvay 



Electricity — Section E 



mm 



,i 






■ 



*■ ,' I 





No. 2205E. 



No. 2190E. 



2190E. Condenser, Adjustable Air, L. & N. Substan- 
t j . 1 1 1 > i onstrui ted and designed to have I"\\ dielectri* 
loss Mounted in shielded mahogany case with hard 
rubber top plate. Range 20 to 1000 micro-microfar- 
ads, approximately; scale divided in uniform parts (l 
to l (l ". furnished with L. & \. certificate giving tr 
value at each 1U divisions A fine condenser, useful in 
ph j sical and electrical laboratories a^ a sec ondan 
standard $30.00 

2200E. Farad Bridge, L. & N. Affords a sinipli 
means for comparing an unknown capacitance with 
that of a self-contained standard condenser. When 
using tin 1 -1 and .01 microfarad built-in standards, 
accurac) between 1 and 2$ is obtained in the 
range from .003 to .3 microfarad. From .3 to 1 mi- 
crofarad th( accurac} is 3?i or better. I sing the 
.001 standard, measurements between .0003 and .003 
icrofarad can be made with d\\ accurac ol 
i or better, and an ai i urai > of 10% is obtainabh 
down to .001 microfarad. In all casi s the standard 
■ aid be selected that will keep the reading as iu 
possible to the center of the scale. II No. 
2170E 1 -mi. rofarad standard mica condenser maj 
be nected externally to extend the range or to 
crease the accuracy of the higher readings. It is 
Iso convenient for king th< internal standards. 
i: o 2210E microphone hummer provides a sal 
Factory source of 1000 cycle current for use with 
this bridge. Contains 3 standard mica condensers — 
.001, 01, .1 microfarad. Assembled on polished hard 
rubber plate and mounted in polished mahogany 
box with cover, iln latter not shown iii illustra- 
tion $80-00 

2203E. Condenser, Paper. About 1 microfarad, si 
11x5x2 cm, Will stand 120 $1-50 

2204E. Condenser, Paper. About 2 microfarads, si 
12x5x2 cm. Will stand 120 volts $1.50 

2205E. Condenser, Paper, luo No 2203E Conden 
ers in finely finished hardwood cas< with bakelite 
top. Their terminals are brought out to threi 
ternal binding posts so that the condensers can be 
used or sured singly, in series or parallel. .$5.00 



No. 2200E. 




No. 2210E. 



No. 378E. 



2210E. Audio Oscillator or Microphone Hummer. 
Provides a dependable - oi constant frequem 

alternating current of lots power tor bridge mea 
ur< ts and other laboratory w Simple, ruj 

ed and reliable. Output, about 0.06 watt at 1000 
cycles. 'Iln-'' output voll re obtained — .5 volts, 

current 100 milliai -1.5 volts, current 40 milli- 

ampi —5 voll urrent 1 2 milliamper* s. I oper- 
ates satisfactory on 4 to 8 volts. Input current, 
about 0. K? ampen By using an inductance and 

,;,,u itai is high as ; " and 100 an ob 

tamable. The tuning fork insures a constant fre- 
quency of 1000 Requires no adjustment and 
operates continuous without heating. Self-starting 
—may be operated at a distance by a ki 5 or -witch 
\\ ell adapted for the usual alt- mating current meas 
urements of inductance and capacitance. Mount, d 
in polished walnut box with engi d bakelite panel. 
M etal part- finished in polished nickel. Pro\ ided 
w ith I »ck button control ~w itch. Size '-\4 ,\5 

$32.00 

378E. Contracting Helix. Improved form. \ batti 
e urrent traversing tl >iral causes the helix to co 
tract, clue to the attraction of SU< 1 1 JSJVe turn-. This 
will raise the lower end of th< spiral out of the mer- 
cury, break i ircuit, and allow the spiral to re- 
turn to its normal length. Then the spiral will 
lengthen, it- lower end will again touch the mer- 
er md the action will be repeated. Thi- apparatus 
about 35 cm. high. Without mercury $2.75 
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No, 380E. 



380E. Dynamo Analysis Apparatus, Miivay, New 
A.C.^D.C. Model. For use in conjunction with a bal 
livti, galvanometer like our No 2285E for obtainii 
data which when plotted will show thai the - urve ol 
the indue. «l E. M. F. of a simple or ideal dynamo is a 
sine curv< 

Long i rience with former models of this ap- 
paratus has demonstrated that the plotted curve will 
be a smooth sine curve only when ever) successive 
rotation of the coil is an I 10-degree interval 

and ever} successive rotation is .it the same angular 
velocity- Without this interval and \ elocity uni- 
formity, tin- result will always be a "saw-tooth" 
curve. The mechanical im proven i nts incorporate 
in the ne\* Miivay model have been designed to 
ecur< this absolutely necessary interval and velocitj 
uniformity 

Interval uniformity is obtained by a lieu escape- 
ment and escapement wheel having tw< - ts oi teeth 
projecting in opposite direction-- Tw o paw Is en- 
eat-e thesi s< ts of teeth. Th< right hand pawl, under 
spring tension when set, causes coil rotation when 
the trigger is released by depressing the middle hard 
rubber button. The hit ham I pawl engages the 
inner n>w of teeth ami brings the coil to resl at tin 
i nd of it^ 10-degree excursions, 

Velocity uniformity is obtained by employing a 
straight Hat spring, the tension of which is automati- 
cally set for each interval in moving the right hand 
pawl under the trigger. This construction insures 
unvarying tension. In older models a long coiled 
spring is employed, tin- tension oi which decreases 
.«> it unwinds. In addition to the important advantage 
of interval and velocity uniformity, so absolutelj 
necessary to uhtain smooth curves, thi entire es 
capement mechanism 1- more sturdy in constru 
tion; thus a lifetime of highly satisfacton servic< 
is assuri d 



Furthermor< gi e and comfort of opera- 

tion are provided. Instead of shifting a lever, it i- 
onlv necessary to depress a button to release the 

>il, the operation being no different than depress- 
ing -i contact key, Another important feature is the 
addition of ti lit ring commutator, which pr< 

vides means tor gathering data for plotting the in- 
duced K. M. F. of a D i dynamo as well as of an 

A.G mac hii 

Still another valuable featun is the fact that the 
nt mechanism can be instantly set to oper- 
ate any desired lO-d< e« interval, a great conven- 
er should it be found necessary to recheck the 
deflection for one or m< »re interval- because the 
galvanometer suffr red disturbance or because its 
coil was in motion when the first readings were 
take' 

With the lever es< apement mechanism in older 
models any desired interval can only be reached 
after a series of successive releases- -a slo^ and 

tedious |T"m whereas in the ne^ Milva) mod. i 

the desired interval can be reached directly bj simply 
turning the ratchet wheel to the desired point with- 
out once relea>iiik T the escapement mechanism. 

A- illustrated, the apparatus consists of two - 
three magnets mounted with their like poles ad- 
jacent so thai a strong and practically uniform ma 
netic held i" produced between the pole pie< 

fastened to the two sets of poles. Between thCSjl 

poles a I' rectangular coil is so mounted that it 
can he rotated in exad 10-degree steps and at uni- 
form velocitj through 360 degrees at an axis per- 
pendicular to the direction of the magnetic held. 

Because of the precise results, convenience of op- 
eration, sturdiness of construction, excellence of 
workmanship, elegance of finish, and the addition of 
a D.C split ring commutator, this ih-u Miivay in- 
strument commends itself to the most exacting sci- 
ence teacher $50.00 
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386E. Simple Dynamo Electric Machine. (Built alter 
design 1>> Prof- Miller and Trot*. Cowan, of the 
Boston, .M;hv, school- For eflfeel ively demon* 
titrating : Alternating I 'ur rents, Direct Currents, 
i om mutator Action, Effect of Speed. Separatelj and 
Self-Excited Dynamos, Alternators, Direct Current 
Generators, and Series, Shunt and Compound Dyna- 
mos and Motors as outlined on pages 524 to 546 ol 
Fuller, I '.row nice and I5aker\ "Elementary Princi- 
ples of Physics/' Two dry cells serve to excite the 
fir Id while a portable galvanometer, like onr No 
5741*". is best for indicating the flow and direction 
ol the current generated. 

The open construction of all parts is a decided 
,mI\ antage in lecture work. The commutator and 

illecting rings are extra large The brushes — two 
m number — can be placed in contact with either the 

immutator or the collecting rings. This construe - 
lion and t he employment of but two brushes avoids 

infusion, thus simplifying the tracing of circuits. 
The field magnet is disrnountable by the removal ol 
but two large knurled screws. The iron armature core 
is removable — a valuable feature in the study of the 
importance of core effect on motor action and dyna- 
mo output. Will operate as motor on 8 to H) volt 
I) .(". circuit 

Iron parts black gloss enameled, brass parts gold 

lacquered, mounted on mahogany finished 30x17.5 

ii hardwood base. Complete with held magnet as 

llustrated $19-50 

387E. Gilley Gramme Machine. This machine repre- 
sents an electrical motor-dynamo so designed tha 
ilu lines of force ma) be readily plotted by the 
compass and filings method. This is made possible 
bj the dissectible and flat-form construction em- 
ployed I lu- dissectible feature allows each pari to 
examined and studied in detail. The flat-form 
construction permits, even during rotation, to tract 
the action of the magnetic fields by sprinkling iron 
filings on a paper or glass plate placed over the 
armature and field magnet jaw s. Some ol the 

things winch can be taught with this laboratory de- 
vi< < .ii 

(1) The lines of force in the field produced b\ 
an electromagnet. They may be mapped either bj 
the compass or filings method. 




No. 387E. (Dissected) 




No. 387E. 



(2) The effect of the soft iron ring of the arma- 
ture upon the field produced by an electromagnet. 

I he filings method shows this to good advantage. 

(3) Armature and commutator construction, sec- 
tional windings and h«>w terminals of each section 

are connected to commutator segments, 

1 4 1 ((instruction and function of brushes. B J 

passing a current into armature, through the brushes, 
the reversal of the polarity of each section can be 
shown by the compass method. 

(5) The reaction between the armature and elec- 
tromagnet fields that produces rotation in motors. 
I he filings method shows this nicely. 

(6) I low current is generated in the armature 
when it rotates in the field produced b\ the electro- 
magnet. This may be shown In eon ore ting our 
No. 574E Portable Galvanometer to the brush ter- 
minals, and revoking the armature b) hand. 

(7) The effect of armature speed on dynamo out- 
put, 

J) The effect of increasin nd decreasing field 
strength i >n dynann i i >utput 

i'm Series and shunt connected dynamos 

(10) The effect of increasing and decreasing field 
stn ngth i >n motor speed. 

till Series and shunt connected motors. 

(12) Effect on a permanent bar magnet by the 

field "i an electroi el The absence of rotation is 

explained l»> the tart that the poles do not reverse as 

they do in an electromagnetic armature provided 
w nli o »mmutator. 

i 13) I he effect of brush position on dynamo out- 
put and motor speed. This ean be shown by rotating 

the brushes in a horizontal plane. 

I he i urrent from two to three dry cells gives good 
results, iron parts are finely finished in black glo 
enamel. I >ther metal parts, except brushes, arc 
nickel-plated. The brush mounting is adjustable ver- 
tically and horizontal^ I omplete as illustrated in- 
cluding bar magnet $14.50 
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Milvay Hand Power Dynamo 







398E. Dynamo. Hand Power, Milvay. In the dynai 
and motor ar< Found the most striking appli< >ns 
ele< tri( al and ma ii nee. I • i stud* I 

should, therefon b< imiliar with their con- 

struction d principle of operation. This in be 
done easilj and - tivelj with the Milvaj Hand 
l\iw er 1 >ynai 1 1 \\ hich ■ lly design* 

laborat< »ry demonstration work. 

DISSECTIBILITY 

Easi l> di &se< ti - 1 h> remoi nj Few thumb - 
ng the most important : ninute ins 

tion. All circuits, Ik ing clearly visible, ar< i 
trao abl< 

SIX MACHINES IN ONE 

The cir< uits in and the characterisl >l the Foil 
ing important I of electrical machines 

[enn m ted to Fim advantage with tin- Milva] 
The output varies with typ and load a 

cannot bi I ly stated in ivatl i ■ adii 

W< tl tiled performance data be lev 

t4 Lo ha ference to Ian -tor-, transform- 

ers or other current consuming devio conn< 
to the output terminals 

1. Shunt Wound D.C Dynamo. At 2000 RIAL 
with no load develoj 5 volts \i the same speed 
with 1 1 -ampere load develops 22 : \ i Its. \t 12 
R.I'M, with 6 ampere load develop 11 ; volts 

2. Series D.C. Dynamo. At 2000 R P M with 3- 

i load 18 volt - 

3. Shunt Wound A.C. Dynamo. At 2000 R P \l 
with no load develops 25 volts \i the same speed 



Ii 11 -ampere load develops 2\ volts. At 1250 
I'M. with 6-ani] ' id develops 11 volts 

4. Series A.C. Dynamo. At 2000 R.P.M. with no 
|< iad <h-\ el< >ps 22 \ < > I t — 

5. Motor. On a Da current of 1<> to 12 volts 
opcrati a powerful iro eloping about 1 1<> 

111' at 2\)\>i) R.I'.M. 

6. Rotary Converter. By running the machine on 
I I I current of 10 to 12 volts an \ C. current maj 

be drawn from the \ I terminals, thus perfectly 
ing the action of rot converters. 

CONSTRUCTION 

Armature. -lard drun type as used on mod- 

ern commercial dynamos and motors. Extra large 
< . immutators. 

Field Coils. Two in number, firmly locked in 
place, connections >ily traceabli 

Field Magnets. Solid ring I Internally pro- 

je< pole pieces pla visible when end plati 

are i i ved. 

Driving Mechanism. ' lear and belt drive, ra' 
14 to 1 Proper armature speed— 1250 to 2000 R P.M. 
— ar ( >< ured by 90 to 145 turns per minute. Tin 

Speeds are far nior. easily attained with our coin- 
hit n mechanism than with the old style heavy, 
d belt constructioi 

Mounting. Dynai o rid dri\ e mounted on a 
in finished hardwood base with visible wirii 

and terminals for \ I '. and D.( \ double throw 
switch permits instant change from - to Shunl 

vice versa. As all pari in finel) finished the 
entii i a hine ; a ■ »s1 pleasing app< aram e 

l omplete, u ith full directii . $75.00 
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No. 399E. 

399E. Dynamo, Hand Power. An inexpensive model 
that yields highly satisfactory results in experi- 
mental and demonstration work. The dynamo close 
ly resembles the large modern machines in general 
use. The drive mechanism i- so proportion* d thai the 
maximum output — 24 watts, 6 volts, 4 amperes — is 

isilj obtained. Thi- output is sufficient t«. operat 
induction coils, small motors, fans, electrolysis ap- 

iratus, electro-plating out tits, miniature lamp-, etc. 
The armature is of the drum type, made of sofl 
sheet iron laminations, six sections, carefully wound 

and shellacked. Field coils are form wound and 

well taped. Six section commutators of ample carry- 
ing capacity. Phosphor bronze brushes of the I"-' 
quality. The head of the drive wheel support is 
slotted so that the tension of the belt can alv i 

quicklj adjusted to the best operating point. Two 
large binding posts on the base make it very con- 

enient to connect acct >ry apparatus into the t\) 
namo circuit. Complete as illustrated, on finely fin- 

hed 20x45 cm. har.lw ood base $25.00 

400E. Dynamo, Little Hustler. Same appearance as 
\"o 743E M->tor. but wound especiall} as a gen- 
era tor $2.50 

402E. Dvnamo and Motor. Consists of one No. 400E 
Little I lustier Dynamo and one \ f o. 743 E Little 
Hustler Motor mounted on a common base and 
connected as a Motor-Generator Set so thai the 
power developed '»< the motor is used to drive the 
generator, thus affording a nice illustration <>f the 
conversion of mechanical to electrical energy The 
irrent <>nti>m of tin- generator may be indicated on 
our No. ?74 E Portable Galvanometer $6.00 

403E. Dynamo, K. & D. Shunt wound to obtain best 
results ;| ^ t , generator. It will light to full power 
12 6-voli 3 candlepower lamps For electro-plating 
purposes it will operate a five-gallon solution - 
i essfully. Finished in black enamel Fitted w ith 
I'.-ineli grooved pulley Length of shaft, 6 inches 
Weight, ( > pounds. Occupies space 6x4M*6 inch' 
\t speed of 2200 R I'M thi output is 36 watts (6 
volts, 6 amperes') $12.00 

405E. Dynamo, Plating and Charging Generator. For 
electro-plating and charging storage batterii Fit- 
ted with 2',-ineh flat pullei Overall height 

ches; length of shaft, 9 inches: weight, 23 tbs. 
Generates 77 watts 7 volts. 11 amperes; speed, 
2000 R.P.M. A high grade -hunt wound machine 
designed for continuous duty $33.00 





No. 400E. 




No.402E 



No. 403E. 





No. 405E. 



No. 408E. 



408E. Dynamo-Motor, D.C. As a Dynamo it gcnei 
atcs lo watts, 8 volts, 2 amperes, at a speed ol 2600 
R.P M Well adapted for lighting miniature lamps, 
operating induction coils, running small motors, de- 
composing water, charging small sioruue i» ittcrv 
electroplating, and any other work requiring a D.t 
current not i ceeding 8 volts and 2 amperes. Vs 
Motor it develops good speed and power on two 
colls oi batterj and will be found useful in operating 
mechanical models, eti In construction it closed 
resembles th< larger commercial machines in gen- 
eral us Field and frame are casl in onc^ piec< 
Vrmature is of Ihe drum laminated type, six sec- 
tions, carefullj wound and shellacked. Field coils 
are form wound and well taped. Commutator is ol 
il u si> »i lion typ< Fitted with l-inch, V-grooved 
pullej for to inch round belting. Finished in 
black i namcl. Height 4 inch* weight 4! 
pounds $9.75 

409E. Dynamo-Motor, D.C. Same as No 108E, but 
for heavier duty, As a Dynamo it generates 32 watts, 
8 volts. 4 amperes, at a >peed of 2600 R.P.M. As 
Motoi it develops good speed and power on thre< 
cells of battery. This machine will do all that No. 
408E does, but since it has double the output and 
double the power it w ill r de\ ices and 
ive longer service. It has a 1-inch V-groo> ed pulley 
for '. i" i inch round belting. Height 5 inches, 
weight 5 pound- $12.00 

410E. Dynamo-Motor, D. C. Built along the same 
lines ;i s Nos 408E ^^^\ 409E, but much larger, As a 
Dynamo il generates 100 watts, 10 volts, in ampen 
at 1800 R.P M As a Motor it develops i 12 li P 
Very practical for lighting lamps having a total can- 
dle power of 150 or less, charging storage batteries 
id operating a great varietj of other electrical de- 
ces and appliances requiring considerable currenl 
oi power It has 3-inch pulle} for 1-inch flat belt. 
Height 6 inches weight 16 pounds, . . .$29.25 
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No. 75M. 



No.413E. 



No. 418E 



75M. Earth Inductor with Current Coil, Milvay. For 
measuring the horizontal (H) and \- rttcal (V) < 01 
ponents ol th< earth's magnet* field by the ballistic 
ilvanometer method V - urrenl coil or »i ondarj 
winding, consisting ol about ; <> turns with md< 
pendent binding post terminals, provides a nevi and 
simpler means for determining the current sensitn 
ity or figure of merit (k) ol tru galvanometer em- 
ployed ' After the throw resulting from rotation ol 
the coil in the earth's field has been observed, the 
1 oil is k< pt in a fixed position and a < urrenl of know n 

valw >- made to flow through the CUm ut ( Oil. Tl 

interruption of tin- currenl will indue* .1 current jn 
the inductor coil, from the resulting throw ol which 
the constant of the galvanometer can b adily d< 
termined ' wood 1 iploj 1 d in the 1 1 n stru< tion 
of this n< strument, consequently warpii 5 im- 
possibl* It 1- made entirelj of metal d finel> 
finished. The improved springs, rele; and stop 
nploj ed lssui sudden and accurate rotation 
through !>■ Since tin tive an of the coil 

and the number of the turns in the coil must b< 
known to calculate the final results, such data is 
1 i! in a plate attached to each instrument 

Specifications 

I ffective area ol the coil appi tely. ,300 sq. cm. 

\"o. of turns in inductor coil, approximately. .. .1000 

Resistance oi inductor coil, approx 410 ohms 

\o. of turns in currenl coil, approximately ^ ,| 

R e of < urrenl 1 * til, appro imat< \\ . 1 ohm 

Overall height of apparatus. .28cm. 

Tin- apparatus is des d for use with equal 1 1 1 
in either horizontal or vertical position. Spring ten- 

m regulator with thumb screu control 1- provided. 
From a standpoint ol < onstruction, workmanship, 
app« and performance, this new M [LVAY in- 
strument far excels previous models $60.00 

• in ai i irdance \s ith 5U| 
Prof. A. L. 1 I ' tment, U i < A M i 

1 I 1 ■.. M line. 



413E. Earth Induction Apparatus, Milvay. A m \\ 
design which yields far more satisfactory results 
I Ik- frame is rigid. It dors not wobble or vibrate 
at anj speed, rhe coil— 15 cm. in diameter— has 
far lai r number of turn- (300) and generates a 
much heavier current rhis eliminates the usi 
the highly sensitivi suspension type galvanometers 
required with the former models and the current 
aerated may be shown on a portable galvanometer, 
our No. 574E. Our laboratory tests shovt that 
tins new design will produce deflections of 5 to 30 
divisions on our No 574E Milvaj Portable Galva 
t. ,-. the amount of deflection d ding upon th< 
position of the rotating coil with respect to the 
earth's magnetic . »vided with li-in. stand- 

ard spindle, fitting anj make ol rotator The illus- 
tration .hows the apparatus in iw on the nem Mil 
\a\ Gear Drive Rotator. < omplcte with commutatoi 

and conducting brushes $15.00 

418E. Eddy Current Apparatus. New Milvay Design. 
For dem.onstra.tine deadening or retarding effe< I 

of old\ currents on a conductor moving in a 1 

field. I li« '" ndulum with either the solid 
aluminum or solid copper disk in pi will stop 
almost dead, in the magnetic field between the poles 
of the magnet, when the coils are connected in cir- 
« nit w ith 1 or .> dry cells. When no < urrent is flow- 
ing through th< coils then is no magnet field be 
tween tin pole pii id thi endulum will oscil- 

late back .md forth freel) With the slotted copp< 
bob in place the deadening effect is material!) less- 
ened. Actual tests in our own laboratory show thai 
when the current flowing through tin coils is ad- 
justed so that the pendulum with tlu- solid coppei 
disk in plac< comes to n I in -I swings, it will come 
to rest in 20 swings with the slotted copper disk 
place With 1 irrent flowing the pendulum will 
■ . to rot in about 80 *win.«s. Complete with 
om each solid copper and aluminum disk and one 
slott< d copper disk. Made entirely of metal and 
mounted on .1 fineh black enameled base. Height, 
about n $17.50 
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No. 422E. 



No. 424E 



No. 428E 



No. 433E, 



No. 434E. 



422E. Electrolysis Apparatus, Brownlee Form. ( om- 
pactncss, simplicity and convenience arc characteris- 
tics "i* thi> popular student apparatus. Fits 4x5- 
inch or 5x7-inch batter) jar. Either 5x§£-inch, 6x' 
inch or 6x^-in< l» test tubes may be used. The large 
binding posts, nickel-silver spring clips and plati- 
num electrodes arc mounted on a porcelain bracket, 
rhe latter is not affected by acids and other solu- 
tions. Including two plain test tubes, but without 
battery jar $3.00 

423E. Electrolysis Apparatus, Brownlee Form. Same 
as No, 422E, but fitted with two test tub* - grad- 
uated to 30 cc. in IGths. Better suited for quantita- 
tive work than the above apparatus with plain tub* - 
Without battery jar $4.25 

424E. Electrolysis Apparatus. For decomposition oi 
water. With graduated tubes. Improved form with 
removable platinum electrodes. Superior to older 
models with sealed-in -electrodes. Overall height, 23 
cm. Tubes graduated in cc. in 1 5*s $4.00 

425E. Extra Glass Part. For No. 4241*;. H-form part 
only, without graduated tubes or electrodes. .. $0.75 

426E. Extra Graduated Glass Tubes. For No. 424E. 

Each $0-75 

428E. Electrolysis Apparatus. For decomposition of 
water. I mproved form, with removable platinum 
electrodes (see No. 473E) that are easily replared 

by electrodes of carbon or copper $3.75 

429E. Electrolysis Apparatus. Same as No. 428E, but 

equipped w ith carbon instead of platinum eh i 
trodes $3.25 

430E. Extra Glass Part. For No 428E or 429E. with- 
out electrodes $2.00 



452E. Support Stand. Correct design for properly 
supporting No. 428E $4.00 

433E. Electrolysis Apparatus. Hoffman's. Improved 
form, with graduated tubes. ^las> stopcocks and re- 
movable platinum electrodes $9.00 

433Ea. Extra Glass Part. For No. 433E, without 

elei trodes $7.25 

452E. Support Stand. ( Correct design for proper!) 
supporting No, 433E $4.00 

434E. Electrolysis Apparatus, Hoffman — Milvay Pre- 
cision Type. With the ordinary Hoffman's Ap- 
paratus it is impossible to show that the volutin - 
of hydrogen <>r ox\.uen liberated are exactl) as 2 to 
1. This '- due to the fact that the water in the 
graduated amis and reservoir being at different levels 
exerts unequal pressures on the gases. As a conse- 
quence the volumes oi both gases are reduced, there- 
fore, the volumes indicated by the apparatus are less 
than the true volume-. lo overcome this source of 
error we offer an apparatus in which the reservoir 
is connected by a flexible rubber tube SO that it can 

be adjusted as to height. measuring the gas 

volumes after the water level in the reservoir has 

been made to successively coincide with the water 
levels in the hydrogen and oxygen arms, thus remov- 
ing the pressure, readings are obtained that show a 
true 2 to 1 ratio. The apparatus has graduated arm-, 
glass stopcocks, removable platinum electrodes and 
a support with special clamp i^r raising and lowering 
the reservoir $16.00 

435E. Extra Glass Parts. For No. 434E, without 

electrodes or stand $9.00 
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No. 438E 
with No. 452E 



No. 441E 
with No. 442E 



Electrolysis Apparatus — Cont. 

438E. Electrolysis Apparatus, Jewell. New form, de- 
signed b) 1 rof. C. S ' I, S nn High School Chi- 
cago. III., to overcome the disadvanl g ild 
form with - inserted from ho* V. 
rience hi that tht electrodes will occa- 
onally drop out. allowing the acidulous water to 
run out. and d; ; - ^ not only the table-t 

:on tents, but a he operat • - cloth' - In 1 
new form the eh - art - rl p. 

They are mounted at the ends of lo: - thick-wall* 

thro . >n nee ting wires ass 

I i se tubes and the outlet tubes are fitted into suit- 
able rubber stoppers I plete with platinun 
tr but without stand. $4.00 

452E. Support Stand. Corn t properly- 

supporting Xo. 438E §4.00 

441E. Electrolysis Apparatus, Osborne Form. I 
ful in many v :trolysts of water — electro- 

lating n — conduct of 

riments allows inimedial 

- -introduction of indicators such as litmi 
methyl orange, etc. — cloth for bleaching. It is easily 
c Coi idu.v 

glass plug, platinum elc 
trodes asily with carbon or copj 

electrodes li and attachable 

voir for < overall about 

cm. Without $8.00 

442E. Support Stand. Corn sigi rly 

pporl $4.00 




/ 
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> uo u?»**'-s:o 



No. 448E 



No. 473E. 



Clamps for Electrolysis Apparatus 

443E. Electrolysis Clamp. For clamping any form 
lectn - apparatus like our Xo. 424E. N 
428E, No 43 or No. 4 ipport rod 
I or less in diameter. The most 
lamp of its kind on the market, (irips and ho 
the a; ;>aratus firmly without ger of break- 
$2.50 

448E. Electrolysis Connector Clamp. Consists n- 

th two doubl 
vided with c' for g to rt rod I 4 ' 

mm. or 1 in diameter. H\ m- 

necting cun ii el 

It takes tl trodes. tl 

pr ting them against injur $1-50 



Electrodes for Electrolysis Apparatus 

T! Mowing electrodes are made to fit either 

4E. 434 or 441E Electrol; 

par The eh 5 and connecting 

Jed in shor ss •' hk! fitted into rub 

>trat< 

458E. Carbon Electrodes Per pair $0.50 

468E. Copper Electrodes Per pair .50 

E. Platinum Electrodes Per pair 1.75 

Tl rodes are 

Jewell Electr The elect and 

iti h ind fit- 

! int< 

463E. Carbon Electrodes Per pair $1.50 

4 64E. Copper Electrodes Per pair 1.50 

465E. Platinum Electrodes Per pair 2.25 



I 
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Electrical Testing 

THE thousand- of users who have had actual laboratory experi- 
ence with M///./1 Electrical Instruments have always found 
them well within their rated accuracy. Painstaking tests at ever} 
stage of manufacture a\^\ the use of highly accurate standards 
account for Mill ay dependability. 

The newly improved facilities installed in our plant simplify 
testing and assure even higher standards of accuracy, quality and 
dependability than heretofore. 
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ELIHU THOMPSON 
ELECTROMAGNETISM 

APPARATUS 




N0.490E. 



490E. Electromagnetism Apparatus, Elihu Thompson 
Type. For demonstrating in a striking manner sol 
of the most interesting repulsion, attraction, indue 
lion ami healing effects produced by tin fields ol 
D.C -it. I \.C currents The apparatus consists es 
sentialh ■>! a ■<• coil supported on three legs at- 
tached to a suitable h.« The winding is designed 
for direct operation on 6-voll DJ or 110-volt \A 
without the use of rheostats. The core 1- an assem- 
bly of soft iron wires, instead oi a solid rod, to pre 
vent the formation of parasitic Foucault currents in 
the core mass, which would seriously affect the effi- 
ciency of the mil wli operated on alternating cur- 
rent circuits- The con 1- about twic< as long as the 
coil and can be raised, lowered, and locked at any 
. b nation required b tin experiment to be pn 
nted I tin t< >p ol I 1 '*- coil is atta< hed a plat 
form » Ith rod f< >r supporting 1 1 1 tain a< 1 1 501 i< 
The apparatus is substantially construi h d, beauti- 
fully finished, and Furnished comply te with the 1/ 
m 1 i ssories shown hi the illustration. 

S01 1 of the experiments possible with this versa- 
tile instrument are described herewith: 

1. Ring with Pendulum Suspension. volt 

D.C.) The coil is placed on its sid< with th» Lcces- 
or3 support rod uppermost < lamp (No. 2) is tin 
attached in a vertical position to tl 1 ■ trcmity ol t 
latter. I rom the end of clamp 2) copper rii 

1 No. 4 » is suspended so that the extendi d core pass* 
through it for a distance ol s< hes I hi su 

pension must be adjusted so the ring 1 in swing 
freely towards and awaj from the end of tin coil 
When the circuit 1- closed, the ring is thrust out 
wards and slowlj swings hark to its n- il po 
tion. ( >n ing the 1 ircuit, the 1 is thrusl 



wards the coil— in the opposite direction from b< 
Fore— and contin to oscillate back and forth about 
its normal position. When the circuit 1- closed and 

pt closed the oscillations arc damped, while wh< 
the circuit 1- open and kept open the oscillations are 
undamped — a fine demonstration of Lenz's law gov- 
g electromagnetic dampii 

2. Jumping Aluminum and Copper Rings. (110- 
vo h \ i 1 Mi. core is raised up out of the coil six 
to eight inchi Th< copper ring (No, 4i is then 
slipped over the core When tl urrent is turned 
tht ring 1- thrown violentlj upward into the air 
II,, aluminum ring (No 4A), because of its lightei 
weight, is thrown much higher. It the current 1 
first turned on and the copper ring slipped the 

core, it will remain suspended in mid-air at about 
the mid-point of the ext< nd< d con 

3. Attracted Rings. (110-volt A.< > If the cop- 
per ring is suspended in mid-air, as explained in 
the last part of the preceding paragraph, and the 
aluminum ring brought down over the core, it will 
attract the copper rum. It the aluminum ring is 1 

ased both will cling together, maintaining their 
ispended position, l he currents in the rings an 
in phase, causing attraction and this explains wh) 
thej cling together. Both ring currents arc. how- 
eve! <>ut ot phase with the coil, causing repulsion 
and that 1- why both remain suspended. 

4. Repulsion of Copper Ring. (110-voH V* 
Frame with ring (No. 3) is clamped at the \ow< 

,int ..1 the accessorj support rod and the cor. 
raised six to eight inchi s so that il will extend well 
through the opening in the frame and ring. With the 
1 ircuit clos< d the 1 opper ring risi - and remains sus 
pended in mid-air at the ends of it- restraining cords. 
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5. Steam* Generation by Induction. (110-volt 
A. (_i The core is raised six to eight inches out of 
tin coil Bakelite ring (No. 7); asbestos riux (No. 
9); steam generator, filled with water (No. 5); as- 
bestos ring (No. 10); and ring weight (No. X) are 
then dipped over the core in order. Within a -hort 
time after the current i> turned on, steam will issue 
from the spout, i\v^ to the heating effect of the cur- 
rents induced in the copper generator. Intense heat- 
ing effects are also noticeable when the copper and 
aluminum rin^s are held for a while in the magnetic 

field surrounding the core. 

6. Singing Membrane or Magnetic Growler. 
1 110-volt A.C.) Core is lowered to its Lowest point, 

a^ shown in illustration. Bracket and tube ( Xo. 16), 
with circular iron membrane (Xo. 12) inserted in 
bracket recess directly underneath tube, i- attached 
to the accessory support rod and adjusted to pro- 
\ ide a clearance of 1 to 2 mm. between membrane 
id end of core. \\ hen the magnet i^ excited, a 
mechanical tone or "growl" corresponding to the 
frequency of the alternating current is emitted. 

7. Submerged Glow Lamp. (110 Volt. A.C). Jar 
containing waterproofed coil and lamp ( Xo. 6) with 
enough water to completed submerge the lamp is 
placed over the end of the core, the latter being 
Hushed with the top of the Thompson coil. When the 
circuit is closed, the lamp .uhuu brightly indicating 
that neither the glass jar nor the water interferes 
with its action. If the jar with its contents he raised 
slowly and vertically the intensity of the lamp will 
gradually decrease and if raised high enough will 
erase to glow altogether. The magnetic field sur- 
rounding the end of the core decreases as the dis- 
tance increase. Obviously the amount of current in- 
duced in the coil of the lamp decreases as it moves 
from the stronger to the weaker portions of the 
magnetic held. By placing copper disc (Xo. 14), iron 
disc i Xo. 12) and sheets of other materials under 
the jar. the damping effect of various substances 
can he shown. 

8. Rotating Brass Ball. (110-volt A.C) One-half 
the core is covered with copper disc ( Xo. 14) and 



watch glass and ball i Xo. 11) placed over the end 
'•: the core. On closing the circuit the ball is set 
rolling. The hall ma\ also he placed in a small 
beaker or crystallizing dish with just enough water 
added to cause it to float. The hall will now rotate 
rapidly ahout a horizontal axis 

9. Rotating Copper Disc. (110-volt A. Cl With 
the core at its lowest point, iron pri>m ( Xo. 1) is 
placed at the end of the core. With ahout half the 
prism covered by the copper disc (Xo. 14) the cop- 
per wheel in forked handle ( Xo. 15) is hrought near 
the uncovered portion of the prism. Attraction be- 
tween the fields of the currents induced in the discs 
causes the mounted disc to revolve rapidly. 

10. Repulsion of Copper Disc. (110-volt A. CO 
Balance with counterpoise and copper disc (Xo. 17) 
is attached to the accessory support rod as shown 
in the illustration. Clearance between disc and ^ntl 
of core is adjusted to ahout 2 mm. When circuit 
is closed disc is repelled. By placing weight- on the 
disc the force of repulsion can he measured. 

11. Mercury Trough. (110-volt A.C) With the 
core lowered as far as it will go, trough (Xo. 13), 
containing mercury, is placed ahout it. On closing 
the circuit the mercury i- set into wavy motion by 
inductive influence. 

12. Induction Currents in Mercury. (110-volt 
A.C.) With the core lowered as lar a- it will go, 
dish ( Xo. 11). filled with mercury, is placed over the 
end of the core. Copper disc (Xo. 14) is placed be- 
neath the dish 50 that it co\ ers ahout half of the core. 
When the circuit is closed two "rippling" streams 
shaped like the letter 'I>*' move in Opposite direc- 
tion, revealing the interaction between the coil field 

and field aboul tin- current induced in the copper 
disc. The visibility of these streams can he en- 
hanced by Sprinkling cork or chalk dust mm the mer- 
cury. The foregoing illustrates the principle of the 
induction motor. 

Furnished complete as illustrated, with 17 acces- 
sories and direct ions describing the foregoing ex- 
periments in greater detail, as well as main others 
Height to top of coil, 45 cm $65.00 








— \ 





No. 493E. 



No. 495E. 



493E. Electromagnet. Length, 10 cm.; helices, re- 
movable; soft iron armature with hook, three brass 
connectors $2.25 

495E. Electromagnet. For experimental work and 
instrument making. Each coil measures 1 ! _-x"h 
inches. Resistance 5 ohms . . $1.25 

496E. Electromagnet, Experimental. Man} simple 
experiments are possible with tin- magnet, such as; 

Demonstration of electromagnet principles; plot- 
ting pole fields by the tilings method; magnetizing 
needles, pieces of clock spring and small bar mag- 



No. 496E. 



No. 498E. 



nets; and giving light shocks. Also ma) he used as 

a simple lifting magnet and for demonstrating the 
principle K^i the telegraph sounder. On wood base 

with key for making and breaking the circuit. Re- 
sistance 5 < thnis , . .$1.50 

498E. Electromagnets, Lifting, Milvay. A model of 
the commercial electromagnet used in machine shops 
and foundries. Diameter. *> cm.; length over all, 16 
em. The coil, M)() turns of copper wire, is well insu- 
lated and removable. Will lift M)i) pounds when ex- 
cited with current from four ordinary dr\ cells $4.25 
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No. 500E. 

500E. Thermoelectric Magnet, Milvay. For live- 

ly demonstrating thermoel* by the power ii 

<|. velops in a lifting magnet. The form follows 
closely that of th- ■ ;entional electromagnet and 
is, therefore, easj and convenient i«> use. It responds 
quickly and produces striking result- 

The thermocouple coimm- of two - ; lilar m* 

als of 10 mm. cro — ei tion, brazed together to form 

junction Mutable w>r flame heating as illustrated 
The other ends are rivi ted and fused to the terminals 
of two single-layer coils formed from heavy copper 
rod, also of 10 mm. cr ection, - til spac< - sep- 
arate each turn. This construction, together with 
tin- insulation on the core, prevents all danger 
short circuits between turns. The U-shaped i ore, of 
soft Norway iron, 16 mm. cross section, is 15.5 a 
long and provided with sus] ion hook. I 1m arma- 
ture, also of soft iron, has a hook for the suspension 
--I weights. 

To operate, suspend the electromagnel from a 
suitable support and heat the junction in the fla 
• i Bunsen burner or, better still, of a Meki i r other 
form of high-temperature burner. In about 30 sec- 
onds place the armature in position, which should 
then hold. In another 30 seconds attach a one-kilo 
hook weight to the armature hook. If the i net 
does not now hold the weight allou the heating to 
proceed a little longer until it does. Other smaller 
hook weights m; h- added to determine I 
maximum weight-lifting power. 1 lu power ol the 
n i depends upon the intensit) of the flame em- 

ployed, and varies also to somi i h it in different 
magnets. I >ur tesl s on a large number of these th< 
moelectric magnets using -Mir i 49 : < M ih 
burner for heating, showed the maximum lifting 
p< >w er to vary from 1.5 to 2 kilos, but to b< consen 
tive, we guarantee it to be at least 1 kilo. 

I ike an electa th< tn ngth of thermo- 

electric magnet depends upon the number of ai 
pen tun nd this also depends upon the voltaj 
w hich in this i is tin i M.F. developed h> the 
thermocouple upon heating. Bj the following meth- 
'1 the a] ■ e flow can b. measured and th< E \l I 



calculated Reuiov* the U-shaped core, winch can 
be done quite readily, and wind upon it 18 turns of 
\u. lr, i;. \ S. insula** d copper win . 9 turns on each 
leg, as in the case of the coils removed nd a cur- 
rent from a battery through th ibstitute or te-t 
coil that will just lift 1 kilo and. with an ammeter, 
measure this current. In an actual test this was 
found to be 9.5 amperes. < onsequently, this same 
amount of current must be flowing when the thermo- 
i lectric magnet lifts -this sanu weight. Since the re- 
sistance of the heavj copper coils is known to be 
.00045 ohm (450 mi< ro-ohms), it Follows from Ohm 
law, that the E.M.F. developed by the thermocouple 
was ,00428 volt '4280 micro-volts Similar de- 
tt -rminations and calculations can be made for oth 
lifting powers. Complete illustrated, hut without 
weights or burner $13-50 





No, 503E. 



Nos. 5Q8E-520E. 



503E. Electromagnetic Engine. A simple mechanism 
showing a unique application of the electro-magnetic 
rinciple A contact device makes and breaks the 
circuit during each revolution. This imparts a re- 
ciprocal m to the armature which in turn 
rotates the crankshaft and its fl] wheel. Providi 
with reversing lever. Run- well on one dry cell. 
Overall length, 1-' cm $1.50 

508E. Electroplating Outfit, Copper. Square glass 
r with two brass rods for supporting anode ami 
ijects to be plated, I«> insure proper .-pacing and 
to prevent los- the rods are mounted in fiber bars. 
On th- rids are binding posts for making connec- 
tion with the source of current. Complete with cop- 
per anoch . chemicals, 4x4 jai nd full direc- 
tions $1.75 

509E. Copper Anode Only for No ?0SK $0.25 

510E. Chemicals Only for No. 508] 25 

513E. Electroplating Outfit, Nickel. Same as No 
S08E, but with pun nickel anode, chemicals 4x4x8" 
jar, and full directions $2.85 

514E. Nickel Anode Only for No, 5131 1.00 

515E. Chemicals Only for No 513E 35 

505E. Electroplating Outfit, Silver. Same as N 
508E, but with pure silver anode, chemical-. 4x4 
jar, and full directions $6.25 

506E. Silver Anode Only for No 50SE 3.50 

507E. Chemicals Only for No 505) 1-50 
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Fixtures — Electrical 











No. 2215E 



No. 2226E 



No. 2230E. 



No. 2235E. 







No. 2240E. 



No.2241E. 



(Core only of No. 2241E 
with Link in place.) 



No. 2242E. 



E 



No. 2244E. 



r 






ECOMdWV 

30A230V 



No.2245E. 



/ 



JO 



2215E. Attachment Plug, Separable Type. Of black 
molded material, Edison Screw Base, removable plug 

cap with parallel bra— blades $0.15 

2220E. Plug Cap. As used on Nos. 2215E, 2225E and 
2230E. Fits No. 2248E Receptacle. « >f black 
molded material with parallel brass blades. .. .$0.10 

2221E. Plug Cap. New Non-Breakable Type. Of 
m* >lded semi-soft rubber, otherwise same as No. 

2220E $0.25 

2226E. Current Tap, Multiple. New three-way model 
of brown molded hakelite with EdlSOIl Screw base, 

Edison screw socket for incandescent lamp or No. 
2215E Attachment Plug, and two multiple side taps 
■v Xo. 2220E I'lug Cap-. With this new tap thi 
trical devices, or two electrical devio - and one 
incandescent lamp can be operated simultaneously 
from an ordinary light socket. 

2230E. Current Tap, Series. New model of brown 
molded bake lite with Edison -crew base, Edison 

rew socket ?Or incandescent lamp or Xo. 2215E 
Attachment Plug, and series side tap for Xo. 2220E 
Plug Cap. Very convenient for operating bells, buz- 

; . >mall motors, electrolj sis apparatus, electro- 
plating outfits, and other devices requiring small 

Mounts of either AC. or D.G current, direct on 
110- volt lighting circuits, in -erics with an incan- 
descent lamp In all cases the flow of current 
through the apparatus is limited closely to the cur- 

ut draw of the lamp used $0.75 



2235E. Fuse Plug-Cut-Out Block. Two-wire i; , 
For Nos« 2240E or 2241E Fuse Plugs with Edison 
Screw base. For use on circuits up to 125 volts and 
for fuses up to 30 amperes. White glazed porcelain 

Mock, .l^x." ■ inches $0.40 

2240E. Fuse Plugs. With Edison screw base and 
clear mica window. The latter reveals at a glance 

whether the fuse lmk i* Mown or intact. For use Oil 
circuits up to 125 volts. 

No \ B C D 

Ampere capacity 6 M 15 30 

Each $0.10 .10 .10 .10 

2241E. Fuse Plugs, Renewable Link Type. W ith 
Edison screw base. Blown fuse link- can be quickly 
replaced in invert member. Will hold any Xo. 2242 E 

Link. 

Xo V B C 1) 

Ampere ■ itv 6 10 15 30 

Each $0.60 .60 .60 .60 

2242E. Renewal Links, For 2241E. 

Per 10 $0.35 .35 .35 .35 

2243E. Cartridge Fuse Cut-Out Block, Two-wire 
type. For No. -2441 I artridge Fuses. For use on 
circuits up to 250 volts and fuses up to 30 ampen s 

White glazed porcelain block, 3?iix3 inches. .. .$0.75 

2244E. Cartridge Fuses, Renewable Link Type. I 
No, 2243 E Cut-out Block. Blown Fuse links can be 
quickly replaced. \\ ill hold any No. 2245E link. 

Xo. . ." \ B C 1) 

Ampere capacity .... 6 10 1 ; 

Each $0.60 .60 .60 .60 

2245E. Renewal Links for No. 2244E. 

Per 10 $0.45 .45 .45 .45 
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No. 2246E. 



No.2255E. 




No.2248E. 






No. 2266E. 




No. 2267E. 



No. 2265E. 
i \\ nh Lamp in Plai i 




No. 2269E. 
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2246E. Receptacle, Keyless. 0\ whifc glazed porce- 
lain, with Edison screw socket, two screw holes in 
base, and terminals for open wiring $0.20 

2248E. Receptacle, Keyless. For No 22201 Plug Cap 
or No, 2253E Socket. Of white glazed porcelain, 
with two s» rew hoh - in ba i and terminals for open 

wiring - 5°- 50 

683E. Receptacle, Keyless. Miniature. For No. 678] 
Lamps Of white Glazed Porcelain with tw<> screw 
holes hi base and terminals for open wiring.. $0.20 

2250E. Receptacle with Key. Brass shell, porcelain 
base, with Edison screw socket, two screw holes in 
base and terminals for open wiring.. $0.90 

2265E. Receptacle with Key, on Wooden Base. Am 
incandescent lamp with Edison Screw base will fit 
this receptacle. Useful in laboratory v\<>rk on coin 
parative lamp efficient} and the advantage > oi s< rii 
and parallel connections. For the latter, four bas< s 
are usually used On wooden bas< with two binding 
posts. W ithout lamp $1.40 

2253E. Socket, Keyless. ' >t white glazed porcelain 
with Edison screw socket and two prong contacts 
for use with Nos. 2215E, 2226E, 2230E and 
2248E $0.40 

2255E. Socket with Key. lor Edison screw base 
lamp-. and plugs. Brass -hell type, tor use on lamp 
cord or on pipe with ' s inch I P, male thread Easilj 
taken apart, wired, and re assembled $0.45 

2257E. Adapter Pull Socket. For converting an] to 
or keyless Edison s< outlet t" a pull chain type 

Of brown molded bakelite with Edison screw base, 

EdisOII SCrCW SOCki t ami 6] inch pull chain 
switch $0.45 



2266E. Switch, Tumbler, Indicating. Double poh . 
slotted porcelain base with two screw boles, nick, i 
plated metal cover, bakelite tumbler handle marked 
to indicate "on" and "..it" " For use on circuits up to 
250 volts, capacity in amperes Easier to install and 
more convenienl to manipulate than the -nap switch 
Formerly listed $1.50 

2267E. Switch, Tumbler, Cord Type. For attaching 
to lamp cord- or i xtension cords so that tin i urn n1 
can be swit< hed on and oil < onveniently close to the 
apparatus. Especially convenienl for operating a 
paratus from keyless oi distant outlets. OI brown 
molded bakelite with tumbler handle marked "un" 
and "off." Very easj to install $0.55 



2268E. Extension Cord. \ six-fool length of double- 
conductor lamp cord with No 2215E Attachment 
Plug .it one end and No. 2255E Socket a1 tfce other. 
For extending the length oi cords on apparatus to 
i « ach distant outlet s, et< $1.00 

2269E. Extension Cord with Three Taps. \ seven- 
loot lenuth of double-conductor lamp cord with N 

!15E Attachment Plug at on< end and a brown 
molded bakelite block with three two-finger current 
taps at tlu other. This block, being lai tnd heavy, 
will lie flat on the table. It is also provided with 
screw holes tor wall mounting, [ts use permits the 
operation of three devices from a single outlet or 
soi k< t $1.75 

2271E. Lamp cord with Universal Tips. A six-foot 
length of double-conductor lamp cord with No. 

2151 Attachment Plug at one end and two N 

282E Universal Terminals at the other. For con- 
n«i ting devices with binding posl terminals into 
linhtniK circuits $1.00 
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No. 517E. 

517E. Field Tray. For mapping the lines of con- 
stant potential and the lines of flovs in a layer of con- 
ducting liquid by the method described in the man- 
uals of Auie> and Bliss or Millikan and Mills. Con- 
sists of a leak-proof tray with a glass bottom to 
the underside of which a sheet of co-ordinate paper, 
having 25x25 mm. squares, is ^o attached that the 
rulings are plainly visible from above. 

Four points, three mounted on bas< - and one in a 

handle, together with the necessary connecting cords, 

are included. I wo of the points with base serve 

electrodes for conducting the current from the 



No. 2270E. 



secondary of an induc- 
tion coil into and out of 
the solution. The third 
point with base serves 
as the fixed telephone 
terminal, and the fourth 
point, which is mounted 
in a handle, as the mov- 
able or free telephone 
terminal. The tray mea- 
sures approximately 37.5 
\27.5 cm., inside. The 
price does not include 
telephone receiver or in- 
duction coil $13.50 



2270E. Induction Coil, Sound-Proofed. Operates on 
a current of 1.5 to 2 volts and produces an alternat- 
ing current having a frequency of about 500 v.p.s., 
winch is suitable for use in mapping the lines of 
constant potential and the lines of flow in a layer 
of conducting liquid by the held tray method. 
Mounted in a finely finished sound-proof case. 12x 
12x15 cm., with hinged cover. Both primary and 
secondary terminals are on the outside of the case 
as illustrated $8- 50 




Galvanometers 




No. 518E. 



518E. Galvanometer, Astatic. Improved form. The 
mm wing sj -tern consists of two small magnetic 
cdles, fixed to a vertical bar to which the aluminum 
pointer is also attached. The coil is arranged so thai 
one branch is between the magnetic needles, the 
i >i1m r below both. The suspension is an unspun 
silk fiber. Mounted on 16 cm. base with leveling 
:rews and 10x5 em. glass shade. \ delicate gal- 
vanometer icr the measurement of very small cur- 
rents $8.00 

523E. Galvanometer, D'Arsonval, New Milvay De- 
sign of the Millikan, Gale and Bishop Type. Offers 
these mam- advantages over other designs: 

1. Far Stronger Case. Made of much heavier 
steel and so formed as to impart maximum strength 
and rigidity to the instrument. 



2. New Coil Arrester. A metal pin attached to the 
underside of the upper horizontal portion oi the coil 
projects down into a sizable hole in the top center 
<>f the core. This limits the sidewise and "to and fro" 
motion of the coil to within fairly narrow limits. 
preventing breakage of the suspension and bending 
of the pointed. It does not in any way interfere 
with the normal functioning of the instrument On 
the contrary, it is a distinct help in adjusting the 
coil and leveling the galvanometer. 

3. Glass Front and Back. This makes all parts in- 
side of the case plainh visible. \'o inside shadows 
or shaded portions as in the closed-back types. As a 
result it is easier to adjust the coil to level the in- 
strument, to read the scale, and to get at the inside 
w hen necessary. 

4. Standard Coil Wound on Copper Frame. The 
coil is of the same high grade construction as that 
used in the more expensive instrument-. It consists 
of man) turns of insulated copper wire of fine gauge, 
wound on a copper frame closed to provide proper 
damping. The resistance is 1(H) ohms. 

5. Stronger Suspensions. Made of special phos- 
phor bronze ribbon of ample tensile strength, re- 
ducing breakage to a minimum. 

6. High Sensitivity. A current of 1 volt through 
240,000 ohm- deflects the pointer one scale division. 
This i- equivalent to a deflection of one millimeter 
on a scale one meter distant, for a current of 1 \ olt 
through a resistance of 9.6 megohm-. 

7. Larger Size. Height. 24 cm.; depth, 10 cm.. 
width, H> cm. No other low-priced make offers the 
large size, the great strength and the many other ex- 
chlSH e and advantage i -us features enumerated 
above $6.75 
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529E. Galvanometer, D'Arsonval, Milvay with Three- 
Way Scale Adjustment. Xo other I) \r>onval Gal 
vanometer offers the man) advantages that this nev 
model does- The three-waj scale adjustment and 
the observation slit in horizontal plane (A) mal 
work with this galvanometer a real pleasure V few 
turns of the ^ide adjustment (B) brings tin scale 
image exactly to zero. A turn or two of the up and 
down adjustment (C) centers the scale image prop 
erly in the coil mirror. IS\ means oi the in and oul 
adjustment (D) tin scale is instant] djusted to 
the point best suited to the observer's range oJ 
vision— where the image appears sharpest. The Ob- 
servation Slit (A) in tin- liorizont.il plane above the 
inclined mirror is much more convenient and m< 
comfortable than the slit in vertical plane furnish 
on older models. The Scale is straight— the correct 
type for magnets with Hat poles, as this gives pr; 
tically proportional scale deflections. (The Suspen- 
sions are much heavier than those ordinarily em- 
ployed in instruments of this kind and thej will 
therefore give much longer service. I he .i\>.v. 
Sensibility, based on a largi number oi careful tes 
in our <>u n laboratory, shows 6.45 megohms al 
working disfc which is i qual to 38 7 mi gohms al 
one meter $10.00 

2275E. Galvanometers, Reflecting, Type R., L. & N. 
These high-class mirror-coil galvanometers are far 
more sensitive than those listed under Nos, 2280E- 
A.-B-G They are suitable for research and precision 
work of a high "rder. 1 Ik m; ts arc- steel with 

pole faces shaped to produce a radial field to insure 
proportional deflections through a wide range, Vo 
provide the magnetic fields of intensity neo >sary to 
. ain high sensitivity the air gaps between coil ami 
core and between coil and pole face are very small — 
about fa inch. The bases are molded bakelite sup 
ported b> p. ti i< oat-insulated k \ eling screv - and 
have dust-tight cases finished in dull black. Zero ad 
justment is by means of a large knurled head at tl 
top of the case. For convenience in replacing, su 
pensions are of the removable type. All have 13 mm 
plane mirrors. Lens holders and 1-meter focus lens* s 
are provided so that either a telescope and scale or a 
beam of light reading device may be used. Bindii 
posts and suspensions are of copper to lessen in- 
ternal thermal effect. Five characteristic- an avail- 
able. Prices do not unhid.' reading d< via I hey 
are listed separately on page I 
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No. 2280E. 



No. 2285E. 



2280E. Galvanometer, Reflecting Type P., L. & N. 
This type of mirror galvanometers long have been 
the standard in student laboratories. The combina- 
tion of strength, a< a ssibility, and visibilitj with 
>od sensitivity adapts them to a wide variety of 

uses in physical, physical chemistry, and electrical 
laboratories. Furthermore, their construction r 
duces the need for repair 01 adjustment to a mini- 
mum — and makes them easj when necessary. A re- 
cent refinement consists of a leu- holder in which a 
1 -meter focus lens, supplied with each instrument, is 
held directly in front of the 16-mni. plane mirror with 
which these galvanometers are equipped. Thus, 
while suited for use with the usual telescope and 
ile reading device, they may also be used with a 
lamp and scale. In earlier models the beam of light 
method could not be used with plane galvanometer 
mirrors, and this made it necessary either t.. chan 
mirror- or to provide an additional galvanometer 

having a concave mirror. The new construction ob- 

Xo. 

Sensitivity, per mm. ai 1 meter 

M icroampi w> 

M icrovolts 

Megohms 

I 'eriod, seconds 

» oil resistance, ohm-. 

Externa! critical damping, ohms lo.c 

Each 



viate^ this cumbersome procedure and extra ex- 
pense, and increases the usefulness and convenience 
of these popular galvanometers. Three sets of char 
acteristics are available. No, 2280E A, because of its 
moderate current sensitivity, is best suited for use 
as a balance indicator in bridge and potentiometer 
circuits, and for routine defh Ction \\ ork. No, 2280E-B 
is a high-resistance, high-current- sensith ity type 
which jn well suited tor use m the measurement of 
insulation resistance, leakage currents, etc. As a 
balance indicator in bridge circuits with high resis- 
tance arm- il permit- far l loser adjustment than I 1 
Sensitive types. Xo. 2280E C ha- maximum voltaue 

sensitivity, ami is therefore suitable for measuring 
thermocouples Each instrument i^ mounted on a 
finely finished wood bark provided with eyelets for 
wall mounting and fittings for attaching the arm 
carrying the telescope and seal Pria - are for gal- 
vanometer only as illustrated Reading devices are 
listed on page 68. 



\ 


B 


.IH4 


.(Mil 


71.5 
8 
115 

into 1110,000 
$25.00 


1001) 
14 

moo 

10,000 to 25.000 
25.00 



I 5 



14 
165 



25.00 

NOTE: Sensitivity is ai least as hi^h as stated; other characteristics may vary, but not 
more than 20%. Microvolt sensitivity i- for critical damping in series. Coil re-istances 
include resistance of suspensions 



2285E. Galvanometer, Ballistic, Type P., L. & N. 
galvanometers listed above- (2280E-A-B-C) re- 
quire a steady current to cause their deflections to 
be proportional to the current flowing through them. 
] In- galvanometer, while similar in appearance t<> 
tlnni, has a mirror coil so constructed that when a 
quantity of electricity is discharged through it. pro- 
vided tin- entire charge has gone through before the 
m1 has -tarter] sensibly to move, the magnitude o! 
the first deflection is proportional to the quantity of 
electrii discharged. This BALLISTIC char- 

tcristic make- this galvanometer suitable t<>r meas- 
uring the capacm of condensers and t«l< graph 
ibles comparing capacities of condensers by the 
>r bridge method; determining the magnetic 



induction in test coils employed in magnetization and 
hysteresis work; absolute measurements of II and \ 
by means of an earth inductor; and in the experi- 
mental analysis of dynamo induction. 

Sensitivity per mm. at one meter is 0.002 micro- 
coulombs; period. 26 seconds; critical damping, ex- 
ternal, lo.o*n) ohms; coil resistance, 2,000 ohms i he 
coil carries a 16 mm. plane mirror. A lens holder 
and a 1-meter lens also is provided so that this 
galvanometer may be used with either a tel pe 
and scale or a beam of light reading device. On tmeb. 
finished wood back with eyelets for wall mounting 
and fittings for telescope arm. Price does not include 
reading devices. They are listed separately on paj 
68 $35.00 
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No.2320E 




No. 2290E. 
No. 2295E. 



No. 2330E. (with 
Galvanometer in Place). 




No. 2325E. 



2290E. Telescope and Straight Scale, with Arm, L. 
& N. This reading device is recommended for us< 
with Nos 22801 \ B I galvanometers, rhese in- 
struments do not hav. radial fields, and the tangent 
error with a straight scale tends to offset the cosii 
error arising From a linear field. Scale distant i 50 
im. ; 'i(i mm. divisions, marked 25-0-25 u-mj. $16.00 

2295E. Telescope and Curved Scale, with Arm. 
L. & N. Recommended for use with No. 2285 E 
Ballistic I ialvanometer, as it will give readings thai 
arc practically proportional to the electric quantitii 
disc harmed through n ale distance 50 cm., 500 

nun. divisions, marked 25-0-2J m.) .. $20.00 

2300E. Mounted Straight Scale only of No.2295E 4.00 
2305E. Mounted Curved Scale onh of No. 
2295E 8.00 

2310E. ArmonlyofNos 2290E and 2295 E 5.00 

2350E. Telescope onh of Nos. 2290E and 2295E. 7.00 

2320E. Wall Mounting for Nos. 2280E-A-B-C and 
2285E Galvanometers. \ metal plate with leveling 
screws providing in and out a> well as sidewise ad 
justmentj so that tin moving system of a wall gal- 
vanometer in.i\ I" centered as easil] as the table 
types $7.00 

2325E. Table Mounting For tfos 2280E \ B I and 

I85E Galvanometers. I he three leveling screws 

provide full adjustment for i entering the moving 

$7.00 

2330E. Telescope and Curved Scale, w.th Support. 
L. & N. Convenient for use with Nos, 2275E-A-B- 
I D Galvanometers Tl :alc is curved to avoid 
i ■ t errors, wh< n used with galvanometers 
n radial field such as those mentioned above. The 
mounting is designed to hang from the wall or to 
stand on a table When used on a wall the I 
.md tri ilar base maj be red I i li s< ope and 

scale is included S 50 cm-, ; " ,) mm. 

divisions, marked 25 25 (cm.), $30.00 



2335E. Lamp and Scale, L. & N. For reading the 

deflections on mirror galvanometers < W». 2280 K- 

\-i: C and Nos. 2275E-A-C) bj the beam of light 

method, which is espe< iallj valuable in lecture work. 

Also n i- a conveni in work involving a lar 

number of consecutive deflections. The scale mark- 
ings -ii"' d< eplj etched in plate glas> and cleaning will 
not obliterate them. Without i hanging the lens this 
lamp and scale can be used as far as two meters from 




No. 2335E. 



tin* gal\ anometer. I wo h< .i\ j plate glass, etc! 
s< ales are included, each with 500 mm. divisions, oi 

marked 0-50 <cim).und the other 25-0 Hie 

lamp. 21 candle-power, operated on 6 to 8 volts. A 
nail transformer like our > 1033E is 
Supplying this low vi from a 110- volt 
line 1 omplete, with stand, lamp, lamp housing with 
lens system, 5< ties, and cad with plug $30.00 
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No. 2340E. 



No.2350E 




No. 2345E 



Separate Telescopes and Scales 

To gain apparent sensitivity or ease of reading, these 
I devices may be used at varying distance - 
from the galvanometer — one, tu o, or three meters 
o grades are available — one for students 1 use, the 
other for precise investigational work. Both have 
light scales and altitude and azimuth adjustments. 
2340E. Telescope and Scale, Students', L. & N. Mag- 
nifying power of telescope — 6 diameters. Scale is 
mounted on straight metal strip, has 500 mm. divi- 
sions, and is marked 25-0-25 (cm. >. Complete on 
adjustable tripod stand with leveling screws $27.00 

2345E. Telescope and Scale, Precision Type, L. & N. 
relesc< >pe is provided w ith rack and pinion tor 
greater convenience in focusing and has a magnify- 
ing pouer of 12 diameters The scale is mounted on 
a straight metal strip, has 500 mm. divisions, and is 
marked 2?-0-2? (cm. I. Mounted on a substantial 
id adjustable tripod support w ith leveling 
-crew- $55.00 

2350E. Telescope only of No, 2340E. Magnification, 

X $7.00 

2355E. Telescope only of No. 2345E. Magnification, 

12X $25.00 



2360E. Galvanometers, Portable, Pointer Type, L. 
& N. With horizontal scale. The design combines 
extreme simplicity and ruggedness with sensitiviti 
sufficient tor bridge work to an accuracy of .1'- 
1 For potentiometer measurements to .05 millivolt. 
The moving 53 stems are robust and will withstand 
vere shock- without damage. They are built into 

molded bakelite units, equipped with a large con- 
nienl zero adjusting knob at the top and mounted 
in substantial, molded bakelite cases. I he etched 
metal scale has 15-mm. divisions each side of center 
to. Warping, such a- oc< urs in paper scales, is im- 
possible. The pointer is of the knife edge type. Di- 
tensions, 7x10x11.5 cm. Weight, - lbs, I lire, sets 
of characteristics are available. 

No \ B C 

Sensitii itj , per nun. 
du ision, microamperes ... 5 1 0.5 

Period, seconds 3 3 3 

eternal critical damp- 
ing resistance, ohms .... ; '> ,j; " 2,400 

Coil 1 ohms 20 250 1,000 

Each $15.00 15.00 15.00 




No. 2355E, 

2365E. Galvanometers, Portable, Pointer Type, L. 
& N. With vertical scale. These galvanometers are 
similar to No. 2360 E, but the scales are vertical in- 
stead <>f horizontal. Furthermore, to provide maxi- 
mum visibility of the indication in lecture or routine 

work, a pointer of the target type has been provided. 

To further increase the ease <>i reading, the num- 
ber ol scale divisions has been reduced to 1" each 
side of th« -enter zero Because of these arrange- 
ments <»t the scale, this type of galvanometer is 
adapted to lecture demonstrations and work involv- 
ing numen ius successive measurements by the bal- 
ance or zero method The moving system is ol the 
same robusl design as in X'o. 2360E and likewise is 
mounted in .1 molded bak< lite 1 ase. Zero adjustment 

is pro\ ided by means ol a slotted screw on top of the 

unit. Dimensions, 7x10x11.5 cm Weight, 2 ll>s. 

No. .. \ II C 

Sensitivity . per mm 
<li\ ision, microamperes ... 5 1 0.5 

I \ri< >d. se< onds 3 3 3 

External critical dampmu 

resistance, ohms 50 950 2,400 

Coil resistance, ohms . . . 20 250 l.Oiiu 

Each $16.00 16.00 16.00 






No. 2360E. 



No.2365E. 
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No.2370E. 

2370E. Galvanometers, Portable, Lamp and Scale 
Type, L. & N. These simpli and rugged instru 
meats have -nit mm mt sensitivity for the 1. ma 

jorit) of laboratory bridge and potentiometer mea 
urements 1 I are n r< >bust than the ordinao 

pointer Lyp< instruments, just a- convenient to use, 
and .tin. nt tw- i I times mor< nsitive. The lamp 
and scale typ< oi reading device will be found vei 
nt in -■ ■ of lecture demonstrate - 

and m bridge measurements involving numerous 
measurements bj th< ro method, Tin scale is 
mad< integral with the gah anometer system, is co 
pletely enclosed in a hardu ood i king the spol 

of lighi easy t<« r. :** 1 even in a fully lighted room. 
I!,. ;cal< lias 25 mm. divisions each side «>i center 

ro I h< Ian iv is of the 4-\ oil straight filament type 
and requires .5 amperes Zero adjustment is pro 
vided bj means of the large knurled head ai the top 
of tl -ti' in. Dimensions, 11.5x12.5x21.5 cm. To 

rate the lamp on an ordinary 110-voll lighting cir 
cuit, place an ordinary ''■ ■ i' carbon filament lamp 
in 54 in the lamp circuit, \ 220 ohm resistanci 

i i , >ur < a I Mo 91 6E ; i or rlico-i.it i our I 
\ o 922 E4 lIso ma} be >loj ed. 

No ..A B I 

Sensitivit | er mm. 

di\ isi< in, mien »amp< res . „ OJ 025 

Si nsitivitj . per mm. 

division, microvolts 25 

riod, Is 3 3 

External critical damping 

resistance, ohms 10.000 80 000 

Coil resistant . ohms $00 U 

Each $40.00 40.00 40.00 

2375E. Galvanometer, A.C. Pointer Type. L. & N 
Tin sensitivitj ol these instruments is ample to per 
n lit their use in alternating current bridges, poten- 
tiometers, and special set ups 

>• are regularly used as "1 in testing 

s< r measuring tl rid pb 

tr.ii nd in alternating current bridges [or m< isuri 

lu( tivitj of dei trplytes. 1 

as that used in high - nam 

Mechanical z< : 1>\ the lai 

I. the 

itment is provided b the mcchani 

. ster. Win n the ro< tnagnel 

bei ii made I le, tl tbout i 

ventral to us< on non-inductive circuits as E D.I 

ri • di sign ■ i.ii ion on 

ircuits. I ! - : amp* - tt 110 

vt Its ' the 

power consum tion of I 
M ount< t in i - y ith 

pi Dimensions, I m. Weight, 5 lbs I ale 

1 5 mm. ill S< pei 

m. <)i l mil roatnpere 

251 ■ is 

E ^h $60.00 



No.2380E. 




No.2385E. 

J380E. Shunt. Ayrton Universal, L. & N. This is 
lov priced switch type shunt, « specially designed for 
tudent n-< he total resistance is 1" ohm 

equal to the critical damping resistance of No. 228 
Ballistic Galvanometer, which in thi Lucational 
laboraton is ordinarily used for insulation resistance 
measurements. Mounted in a polished main >gai 
bo* with hard rubber top plate and insulated bindii 
posl s Vccuracy of adjustment l'< $18.00 

2385E. Shunts, Ayrton Universal, L. & N, All ai 
\yrton type, so that the multiplying v. dm - 
an independent of the galvanometer resistant All 
have the same positions 1. .1. nl. .001. .0001. ZERi I 
id INFINITY, but the} vary in total resistance In 
!<■< ting a shunt, one of su< li resistance as to pern 
working with a galvanometer approximately criti 
i ill damped, should be chosen, lit. resistance of 
the circuit 1" I the shunt should be taken into 
account in making this selection, but, fortunately, in 

most work in which shunt ded, such as in- 

ula tion resistance, measurements and condenser 

measurements with ballistic gah .mounter, the re- 
nce beyond the shunt is practically infinite and 

may be neglected. The switch construction is of the 
ubstantial hea\ y duty type. Mounted in polish* d 

mahogany boxes, with polished hard rubber top 

plates. Dimensions, 13.5x8x13.5 cm. Weight, 3 l' 1 - 
\< i ui at j of adjustment, I l' 1 ' I 

No ,...' \ B I 

Resis i . oi.,. s 40,000 10.000 DOC 

Each $35.00 27.50 25.00 
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No. 543E 




No. 548E. 





No. 553E. 



No. 558E. 



543E. Galvanometer, Detector Type. Excellent for 
use in elementary Wheatstone Bridge experiments, 
etc. Small currents arc- detected and indicated 1>> 
this instrument. Needle with agate cap is delicatel) 
balanced. A removable stop is provided to prevent 
oscillations of the needle and to bring it to 
rest. Mounted on hardwood base 16 cm. in diameter, 
\\ itli — shade $7.50 

548E. Galvanometer, Tangent. Elementary form af- 
ter Dr. Hall. 1 offers two advantage- over older 
fi »rms : A copper ring which unlike v* ood cannot 
warp, and a retaining rim which holds the compass 
in place. Designed so current can be sent through 
ither 5. 10, or 1 5 turns of wire. ( >n 10x15 cm. hard- 
wood base. With No. 38M-40 mm. compass. . .$4.50 

553E. Galvanometer, Tangent. A 22.5 cm, copper 
ring on a polished hardwood base with leveling 
screws, ^gati capped needle. 20 nun. long, with 
aluminum indicator and stop, mounted in brass case 
with glass cover. Ring carries two coils ol 5 to 10 
turns No, 20 copper magnet wire, brought to thrc< 
binding posts, so that either 5. ID or 15 turn- ma) 
be used $12.00 

558E. Galvanometer, Tangent. Copper ring 25 cm 
in diameter, mounted on a polished hardwood ba 
with leveling screws. The needle is provided with a 
broad pointer to avoid parallax and is suspended 



from a silk fiber. The galvanometer box is mounted 
so that it can be turned to an\ desired position- 
makes accurate setting easy. The windings consist 
ol 4. 50, and 500 turns brought out to convenient 
binding posts on the base. For heavy currents 4 
turn- arc connected into the circuit; tor small cur- 
ints 50 or 501) turns are used $17.50 

560E. Galvanometer, Tangent. Milvay. This high 
grade instrument is mounted on a finely finished 
hardwood base, rotatahle on a brass tripod, each leg 
of which i^ equipped with a leveling -crew. The 
ring, of solid brass, is 23 cm. in diameter and carries 
300 turns of magnet wire so connected to a series 
of brass blocks on the base that 20, 40. 8(» or 160 
turn-. »>r any combination thereof, may he connected 
into circuit by removing one or more of the four 
controlling plugs. In addition, the ring carries a 
hand of heavj copper, for heavy currents, the ter- 
minals of which are connected to two binding posts 
at the rear. The dial, of finely finished metal, is 
engine-divided The needle \< properly proportioned 
and provided with an aluminum pointer with knife- 
dge emU to avoid parallax- Also, it has a jewelled 
nter bearing to provide maximum freedom of mo- 
rion. An externally controlled fork lifts and holds 
the needle off of its pivot when the instrument is 

not in USC $45.00 
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No. 563E. 



563E. Galvanoscope. Three-Winding. M illikan and 
i ;ale form. The wood frame employed tor many 
years in the construction of this popular item has 
now been replaced by one of glazed porcelain. This 
improve i nl not only enhances the appearance, hut 
also provides many other advanl •. It is acid and 
moisture proof. It does not warp. It is proof againsl 
scratches and wear, and because of its substantia] 
proportions \> aKo proof against hreakai 

It has the regulation three coils of 1, 25 and 100 
turns of enameled cupper wire. The number of turns 
and gauge of wire mi each coil are permanently 
molded in the porcelain, as shown in the illustration. 
Binding posts arc arranged *<> that each coil may 
he used separately. In this t\ pt of galvanoscope 
variation of sensitivity is accomplished by merely 
changing the distance between the coil in circuit 
and the compass 

Four felt feet cemented into sockets in the basi 
make it possible to use this galvanoscope safi on 
the most highly finished table ti ips Either i lur 
is 43 M or 48M Compass yields satisfactorj re- 
sults 

Size. 10.8x8.2x4.1 cm. Weight, 500 grams Without 
compass $1.75 

564E. Galvanoscope Block with Compass, Fountain's. 
To b( -mid bj the student with as many turns of 

wire as dictated by experimental requirements- 
Grooved wooden block fitted with No. 53M ( om- 

pass. Without wire or bindinj ts $1.25 

Compasses i * »r use with thi . ilvanon are 

list* d in M \ ti sm s <-< tion, 

568E. Galvanometer- Volt- Ammeter, Jewell-Milvay, 
Accuracy — 1%. This g< m ral utility instrument is 
admirably adapted for general laboratory and ire 

work in colleges, electrical schools, technical schools, 
vocational schools, and high schools It h six 
inges, two for current and four for voltag< \uy 
range is made instantly available bj merely insert- 
ing the tips of the flexible leads into the proper 
sockets, It is also valuable as a l«»u sensitivity lec- 
galvanometer. In this work the zero center 




No. 568E 



ale is a decided advanta{ as reversal of current 
flow can be shov n without chai. a mnections. 

Thus it i^ well adapted for showing the character 
of the lovi frequei \ C. current generated by 
simple hand operated dynamo like our "I. and 

in experiments on induced currents R - are a 

lit. v\ s : 

D.C. Current Ranges 

1. Milliammeter. M \. in 1-M. A. 
divish n - 

2. Ammeter. R. : \r\ peres in 1-A. divi- 
sions. 

D.C. Voltage Ranges 

3. Millivoltmetcr. Range 25-0-25 M y < in 1-M.V. 

(In 

4. Voltmeter. Rang* : 0-5 Volts in 1 5 V, divi- 
»ns. 

5. Voltmeter. I Volts in 1-V divi- 
sions 

6. Voltmeter. Range L25-0-125 Volts in ; -\ divi- 
sions 

Galvanometer 

7. Sensitivity, one ■ u deflection for 1 
\ ii!t through 1000 ohm : 

I he bas< casl aluminui d on il dv^- mounti 
shunts and r< for thi ius r - The 

movement is an extra fine Jew* 11 D'Arsonval and 
mounted in a 7-inch di ter metal case, the inside 
mi which is finished in snow-white enamel. ;-t 

this white background even detail ol tin- i menl 

n be viewed to advantage through the plati tss 
cover. Likewise, all circuits can be traced and tin 
principles "i meter construe studied. A zero i or- 

ctor of tin- i rnal control type is provided. The 
tripod mounting is such that the instrument can b« 
quicklj adjusted to three di nt positions, vertical, 
ontal and at an angle "t 45 decrees. No other 
instrument offers the ranges and advantages found 
in this pi »pular combination galvanoi r- 
meter $49.50 
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574E. Galvanometer, D'Arsonval, Portable. Milvay, 
with Self-Contained Protecting Shunt. The use of 
this shunt, which can be instantly switched into or 
inn ni circuit by means of the two push buttons, pro- 
tects the movement from damage winch might other- 
wise result from excessive current. Depressing the 
first button switches the shunt into circuit and n 
duces the sensibility to approximately one-tenth and 

lid at the same time makes the movement abso- 
lutely dead -heat. This is ot ere at advantage in 
Wheatstone Bridge work, as it makes it possible to 
cure an approximate balance with much great r 
rapidity. 1 )epressing the second button automati- 

allj returns the first button to it^ original position 

and switches the shunt out of circuit, thus allowing 

the full sensitivity — a deflection of one seal division 

for oik volt through 150. hop ohms — to be utilized. 

I'll t- fact that the buttons stay down will be found a 

great convenience as it makes it possible t«» use the 
instrument continuously either as a high <>r low sen- 
sitivity instrument \\ ithout the ne. essity of con- 
stantly keeping the fingers on the buttons. The 
I Mit tons are convenient l> located below the move- 
ment where they are more easily accessible and out 
of the wa) of the binding posts and connecting wires. 
This instrument is also larger than others of this 
type. The base measures 106x112 mm. It may there- 
fore be mm d in many lecture table experiments as 
well an in students 1 experiments, for which it was 
primarily design* d $13.50 

575E. Galvanometer, Portable, Three-Button Cali- 
brated Type. In it- original uncalibrated form, this 
instrument with its button-controlled protective cir- 
cuits was admirably adapted to many kinds of lab- 
oratory uses, such as "zero indicator" in bridge 
measurements, current detector -i\u\ direction ol cur 
rent flow indicator in induction and dynamo output 
ircuits, etc. It- protective circuits provided the 
three ranges of sensitivity best suited to the needs 
a wide rang* cperimental circuits. None of 

th< advantages have been lost in calibrating the 
control circuits of the present model, but <™ the 
•ntrary, the usefulness of the instrument has been 



greatlj extended, so that now it may also be used 
for making precise current and voltage measure- 
ment 5. 

Thus, when button "R2" is depressed, it beconu 
a voltmeter with a rangi of 5-0-5 volts m 1 10 volt 
divisions. When button "RT is down it becomes 
.i millivoltmeter with a range of 100-0-100 MA\ in 
2 M Y. divisions. And. when button "O" is down it 
becomes a microammeter I or sensitive galva- 
nometer) with a range of 500 0-500 M..V in 20 M \ 
divisions. By using the shunts and resistors listed 

below many additional ranges can be provided. 

I In- movement I-* of the pivoted D'Arsonval type 
and is mounted as illustrated, iu a metal case finished 
in • i \ stal black. The scale reads in units from 
50-0-50 and the graduations are 1 millimeter apart. 
making it easy to estimate fractions of a division. 
I Overall dimensions an \-K4 inches and the guar 
anteed accuracy i^ 2' '< $15.00 

576E. Ammeter Shunts. For use with No. 575E with- 
out further adjustment or calibration. Their use pro- 
vides additional ammeter ranges. Adjustmenl i- for 

1C0 M.V. dn.p. 

No \ ii C D E F 

in amps. , 0.05 5 1 5 in 25 

Value per scale 

Div M amps.. ..1 looo 1 loo l 50 1 lo 1 5 1/2 
Each $2.50 2.50 2.50 2.50 2.50 2.50 

577E. Voltmeter Resistor, Single Range. For use 
with No. 575E without further adjustment or cali- 
bration. Its use provide s an additional voltmeter 
range of 50-0*50 volts in l-volt divisions $4.00 

578E. Voltmeter Resistor, Double Range. Same as 
No. 577E, hut providing two additional voltmeter 
ranges: 50-0-50 volts in l-voll divisions, and 250-0- 
250 volts in 5 -volt divisions $15.00 

579E. Thermocouple. \ ( opper-nickel couple on 
suitable mount for connection to No. 575E. Con- 
venient for demonstrating thermoelectric effect $2.50 
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Jewell Galvanometer and Wheatstone 

Bridge Combined 




Nos. 2390E-2410E-2395E. 



I his new instrument consists of a fine portable 
D \rsonval galvanometer so mounted and conn- 
that it may be used for the following nin» us< ml labor- 
atory purposes: 

1. Three Button Galvanometer. Maximum sensi- 
tivity i \'o. 3 button down). 20-microamperes i 
division deflection — equal to 1 volt through 50,000 
ohm-. 

2. Wheatstone Bridge. Two dry cells are con- 
nected across post- "B — and B+": resistance box 

ross posts R.' unknown resistance across posts 
"\ " With galvanometer in balance "X" will equal 
"R." In addition bridge arm ratio.- of 10 to 1 and 1 
to 10 are pro\ ided. 

3. Microammeter. Range (No. 3 button down). 
500 microamperes in 20 microampere divisions each 
side of the center zero. 

4. Millivoltmeter. Range (No, 2 button down), 
100 millivolts in 4 millivoll divisions each -ide of t : 

I I liter zer< i 

5. Voltmeter. Range (No. 1 button down'. " volts 
in 1 5 volt divisions each side of center zero. Res 
T"r> for e ding the range to 50 and 250 volt 
listed below 



ts a 



6. Ammeter. Range- of < ,: to 25 amperes an 
available by the use of shunt- listed below. Thi < 
must be connected across posts G-+ and G, and No 2 
button depressed 

7. Thermo-electric Indicator. P.\ heating the junc- 
tion of the thermocouple listed below, after it has 

n connected between posts ' i - and < i. a deflection 
effect will be noted on the scale This illustrates the 
principle of the electric i<\ n >nn ter used in measuring 
furnace and other high temperatures. 




Base plate of 


No 


. 2390E showing 


simplicity and 


ease 


with 


which 


con- 


nections may 


be traced 


even 


while 


the instrument 


IS 


in use 


A 


great 


a 


dvantage. 







8. Polarity Indicator. With circuit terminals con- 
nected to G-f and * r, a pointer deflection to the right 
of zero indicates that the terminal at G+ is positive ; 
if deflection is to the left this terminal is ncgativ* 

The -cale has 25 divisions each side of the center 
roand carrie- thret sets of figures ; " ; . 50-0-50, and 
500-0-500, for convenience in reading deflections when 
the instrument is used as voltmeter, galvanometer, 
microammeter. etc- Seal, length is 2 . inches or I 
mm. Weight, 36 ounces; sizt l> \ inches 

2390E. Galvanometer and Wheatstone Bridge, Jew- 
ell. As illustrated and described... $22.00 

2395E. Ammeter Shunts. When one of these shunts 
i- placed across posts G-f and G, it converts No 

into an ammeter with a range each side of 
center zero corresponding to the shunt rating. The 
rating is marked on each shunt to avoid contusion 
where two or more are kept available The adju 
ment is for 100 MA drop which is the drop when 
button Ni i 2 is doM n. 



Mo \ B 

Rating, amperes . . 0.05 ; 

Each $2.50 2.50 



1 


D 


I. 


1 


5 


10 


2.50 


2.50 


2.50 



_ 

2.50 



2400E. Voltmeter Resistor, Single Range. Conned 
to posts <i • extends range to 50 volts each side 
center i Resistance equals 2000 ohms per 
volt .- $4.00 

2405E. Voltmeter Resistor, Double Range. Sam- 
2400E but for voltmeter ranges of 50 and 250 volts. 
Resistant es equal 2000 ohms per volt $15.00 

241 0E. Thermocouple. ipper and nickel couple 

mounted on insulating strip with binding po*t-.$2.50 
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580E. Galvanometer, Milvay. Lecture Table. i he 
pivoted-coil construction employed in this new in- 
strument is a guarantee that it will give longer, bet- 
ter, and more dependable service than the old sus- 
pension type which we have discontinued. The fact 
that in the other type the suspension is overloaded 
with a coil having two pointers of the target type 
is an inherent weakness. As a result, suspensions 
break frequently and unless the coil is securely 
locked, the targets and the pointers gel badly bent 
when the instrument i- moved about. In the pivoted- 
coil type, there are no suspensions to break, no 
pointers to get hem out of shape. Because <>t' the 
Tine movement employed, the sensitivity of the pres- 
ent model is sufficient!} high for all ordinary lecture 
work. This i-. indi I b} the fact that one volt 
through 40,000 ohms gives a deflection of one scale 
division or S mm. Passing an ordinary 6-inch bar 
magnet through an Induced Current Coil, like our 
No. 298E, produces a deflection of 7 to X divisions. 
I rsed with our X.. 793E Primary and Secondary 
" oil practically full scale deflections result in all ex- 
periments. Being very responsive, the pointer will 
follow the alternations of the current delivered by 
our \*o. 386 E Simple Dynamo. Its usefulness IS 

further extended by providing two sensitivity ranges. 
I onnecting to one binding post on the right, places 
the movement directly into circuit making available 
the full sensitivity of the instrument. In series with 
the other binding post, and mside of the case, i^ a 
resistance coil which reduces the sensitivity to ap- 
proximately 1 10 when connection is made to this 
post. The pointer can always be set instantly to zero 

by the external-control type corrector at the lower 

front center. The scale has ten large divisions (5 
mm. wide) each side ol the center zero Both divi- 
sions and figures an- "Hold Face," therefore legible 

from the lecture table. The scale car- 
ries the same graduations and figures on both sid< 
\ target pointer for distance reading swings oi 

it side of the scale while a continuation oi this 
pointer in the knife-edge form moves oyer the other 

de. This arrangement makes it possible for both 
students and teacher to note or read deflections with 

aial ease, a decided advantage in lecture work. 'I he 
instrument i< enclosed in a finely finished wooden 
with large front and hack glass plates to pro 
vide maximum illumination. It stands 25.5 Cm high 

The open and exposed construction makes possible 

the study of the EVArsonvat movement which typo 

is employed in practically all D.G ammeters and 

iltmeters. By employing high series resistant - 




No. 589E. 





No. 593E. 

or low shunt resistances, and adjusting them to 
known current values, the instrument ma\ be cali- 
brated into a voltmeter or ammeter of mod. rate ac- 
curacy. In this way, the principles of electrical me- 
ters, which arc nothing more than calibrated movinj 
i oil galvanometers, < an be shown to good advan- 
tage $20.00 

589E. Galvanometer Repair Kit. \ complete outfit 
for making repairs on all types of suspension galva- 
nometers, Consists of three coiled phosphor-bron 
lower suspensions in separate glass tubes; six phos- 
phor-bronze upper 5U ons in one glass tub< 
one card of unspun silk fiber suspension; one fim 
curved Forceps; one blunt straight forceps; and on< 
small jeweler'- screw driver. Complete in compart- 
ment box $4.00 

S93E. Galvanometer Shunt, Adjustable. A rheostat 
cod, well insulated and mounted upon a 10x15 cm. 
hardwood base with binding posts provided with a 
sliding lever h\ means of which the resistance may 
be varied from to in ohms. When the maximum 
resistance (10 ohms) i*- shunted am»<s No. 529E 
Galvanometer (resistance 200 ohms) it reduces the 
sensibility to one-twentieth ; when shunted across 
No, 523E Galvanometer (resistance 100 ohms) it re- 
duces the sensibility to one-tenth. \ smaller shunt 
resistance causes a proportionate!} larger reduction 
in sensibility $3.00 

594E. Galvanometer Shunt, Variable. Consists <>l" a 
maganin rod moui ted between brass end nosts on 
bakelite and provided \\ ith two sliding ter- 

minal- to provide any desired resistance value within 
the range <>i the manganin rod From o to <H ohm. 
I o fix their position and to insure good contact, the 
sliding terminals are provided with lock screw -.$5.00 

596E. Galvanometer Suspension. Fiber. Unspun silk, 

as used in Nos. 518E and Galvanometers 1 ( > 

yards wound on card .. , ... .Per card $0.25 

598E. Galvanometer Suspension. Lower. CopfX r, 
spiral form, a- used on Nos, 523 E, 52 ( >K and 533E 
Galvanometers Each $0.25 

604E. Galvanometer Suspension. Upper. I liosphor- 
hrnnze ribbon ,0O07x.0125 inch, as used in \< 
?2.^E, 529E and 533E Galvanometers, ; feel wound 
on car.l Per card $0.50 
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No. 613E 



No. 623E. 






No. 628E. No 

608E. Helices. Set of Three. A- used in Fuller and 
Brownie. Course. Coils A and B are wound on 
!0xl cm. -.it iron cores: one has 50 turns "t win 
the other 100 turns. '--.I I is wound 1 ^wooden 
rod and ha^ 100 tun - Ea< h heli* is pi - with 

two brass connectors. 
Per set 

613E. Helix and Cell. Floating. With th.- combina- 
tion, which will float upright in watei magnetu 
polarity of an electro-magnetic solenoid can b< 
ily shown When floated with a batter solul on in 
the small jar in tin center of the cork disc, the 
.,1 W ni ad the sam< as a magnetic needle, o. i 
,,| developii th and other end North polai • 
Length of helix, ; inchi - $2.25 

618E. Helix and Ring. (Magi< Circle.) rwo semi- 
circles of -oft iron with Large handles I hel 
,,f insulated copper wire. Outside diameter, 90 
mm $ '- 50 

623E. Helix or Solenoid. Simple open form, mounted 
on ;i fiber -trip. Length, 12.5 cm.; diameter, 25 mi 
With two brass connectors and -"it iron core 15 tin. 
n 13 mm S 1 - 50 

628E. Helix or Solenoid. Wound on a m. tal tube and 
therefon very durable 1 th, 12 5 : •ham. ter, 
M\ mm, Wnh soft iron cor.- 15 ci 13 mm an. I 

two brass < onm - $1.50 

633E. Helix or Solenoid. Sai - as \'<>. 628E, bu1 
mounted on a stand 20 fin. high with 10x15 'in. 
hardwood base. With this form -mall nails, eti . 
su • , .1, ,! from th. . nds ol th.- con 1 an he- clearly 
seen by tin- students. Wnh -oft iron core 1 ; cm. 
x 13 mm S3.50 

2415E. Coil, Self-induction. For finding the coeffi 
hi oi - tion "> a coil a- outlined in ■ \j>rri- 

menl x 1 1 N in Millikan and Mill's I l< - trii it 

-nii.l and I. lulu." "1 in experiment No. 36 in 
1 a] lor, W at-. .11 and I lo neral Ph 

th.- Laboratory.' Contains 3000 iurn> of No 

sulated copper wire wound on a -1 1 mounted 

on a wooden >e, 15 cm. in diameter, with bind 
po The coil is ~ ; cm. in <h. <-r and 1" cm. 

high. Approximati luctance, 250 millihi ehrii -.$8.00 



2415E. 



No. 633E. 



2420E. Inductance Standards, Fixed, L. & N. 

] 1 ad> mi ige oyer those a\ 

.,1,1,- pn sb ■ >'i that I ■'' form. 1 

makes I '" r * j 

pri nts their setting up external B»t »" 

I,, ordei ' these standards mrasurenv 

ower fre- 

-. thi ■ made ' . a 

small cro« ere is 1 eciable in 

resistant > wh.-n us. '1 at I 

Th. appr. •■■ time constai - ol ""!' ace t<> 

stand M 1 in a substantial, v 

,se « itli 1- lop pi Accui 

\ 





du eta 1 
millihenries 
mtinuous cum 

:>.. ai 



1 



! 



B 
10 

5 

30.00 



c 

100 

.15 

30.00 



1) 

1000 

. 

30.00 






Each S30.00 

2425E. Inductance Standard, Fixed. L. & N. \ 
millihenry standard "i" mutual iii.iurta.iur. ^lnnhir t<> 
the self-inductai standards listed .il>«>w-. but i" 
vided with four binding posts. ( onbnuous current 
ty, 15 amperes Accuracy for frequencies up 
to 1000 / • $40-00 



1 




No. 2420E, 



Indu< 



COMC 

B Indue 

Each 
*£ Indue 

V an. 
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No. 638E. 



No. 643E. 






No. 650E. 



No. 653E, 



638E. Induction Coils. Demonstration form, w iih 
sliding secondary, on polished mahoganj box with 
condenser; spark length. 6 mm $7.00 

643E. Induction Coils. Mounted on finel) polish' 
mahogany box, w ith commutator, condenser and 
adjustable vibrate >r or interrupter. Any of 1 1 1 - 
coils will operate on the low voltage batter) current 
produced by one to three cells, These coils arc 
strictly high grade and guaranteed to give splendid 
result - and long service- 
Cat. No 643E 645E 647E 

Spark, length, mm 6 13 

Each $8.00 12.00 21.00 

650E. Induction Coil, 1-inch Spark. A rugged, low- 
priccd i oil thai will give complete satisfaction in 
tli« operation of Geissler Tubes, Spectrum Tubes, 

Wireless Transmitter-. Spark timers, etc. YielcN a 

heavy crashing spark 1 inch long when operated on 
'•-volt .storage battery or 5 to 6 dry cells. The 
primary and secondary coils arc section-wound and 
imbedded in an insulating compound which com- 
pletely fills the inside of the case. The vibrator is 
adjustable and the heavy breaker points are shunted 



i'\ a condenser to prevent excessive arcing. The 
condarj terminals, 3.5 niche- apart, are located on 
top; the terminals t.»r the current supply on the 
same end as the vibrator. Mm case is of finely fin- 
ished oak and measures 21. 5x10.5x12 cm. Metal 
parts arc of brass. $9.00 

653 E. Induction Coils. Equipped with mechanical 
circuit breaker mounted independently on a heavy 
block of slate. The rigiditj of this construction in- 
i reases the eflfn i< ncj of the coil. The secondaries arc 
built in sections, i at h section being wound in layers, 
I hree means of adjustment are provided, allowing a 
wide range of regulation— 3 to lno vibration per sec- 
ond. This make- the coil adaptable to a large 
varietv of work. A double pole, double throw knife 
switch for reversing the direction of the primary cur- 
rent is mounted on the base. All operate on low 
voltage batter} circuits, the 150 nun. coil delivering 
its maximum spark with an input of only 6 amperes 
at 4 volts (24 watts); the smaller coils take pro 
port!- .n.iN Ij les ■ 

i ..t. \m . 653E 654E 

■ark, length, mm 75 150 

Each $50.00 85.00 
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656E. Induction Coil. 110- Volt A.C. operated. X-Ray 
and Demonstration Type. Made espectallj For us 
l.v a leading manufacturer of medical X-Ray equip 
cnt. It a rungs ten target tube of the type list d 
under No. 545F is employed, \ ' - oi sul ill 
penetration are produced so that the bony structu 
of the Hand. Wrist, Elbow, Foot, \nkl. . I ppi i 
Arm. Knee, Shoulder, Head, I d Spine ma 

be examined with a fluoroscopy or photographed on 
suitable plates. In photographic work the exposur< 
vary from 1 second for the li.uul to 20 seconds for 

the Spine. 

I "pon a l'akelite panel at one end of the coil tl 
following controls are mounted. Mam -witch for 
opening and closing the primary circuil rungsten 
I ni, rrupter Points with adjusting ki ulat- 

ing the frequency and currenl flow. Th< points are 
equipped with co] for air cooling. Rheo- 

stat lever for regulatii the current flow through the 
tube. Frequency ta or regulating the frequei 
from Violet Rays to X-Raj - 

The secondary termina ounted on ins 

ing pillars, approximately S inches high Oni tei 
mmal is a fixed point; the other, provided with ii 
sulating handle. i- rotatable about the pillar as an 
axis. The maximum spark gap is about seven in< 

when the coil is operating at capacity a -■ ries 
i I heavj -park- will jump across this gap, producing 
the sharp cracklii - characteristic of high- 

i> nsion jump dischai > 



The i oil is d< signed to operate directly on a 110- 
V( ,li v.C. circuit and has a maximum current draw 
16 ampen L*he primary and secondary wind- 
ings are embedded in insulating wax and enclosed 
in i finely mahoga -finished case. Length 26 inch* 
width lo inches and height, exclusive oi secondary 
pillars, 1" niche- t omplete with seven-toot detach- 
able cord provided with two-piece attachment plug 
and full directions $125.00 

545F. X-Ray Tube, Tungsten Target Type, 6-inch 
Diameter. Especially pumped for use with our No. 
654E or 6561 X-Raj Coil. Remains cooler and 
maintains a more constant vacuum than tubes of 
-mailer diameter. Also tor these reasons it will 
not require vacuum reduction treatment as fre- 
quently as the -mailer sizes 1 he i hamber to which 
the long slender wire terminal is attached is tilled 
sbestos, treated with a chemical which vapor- 
izes into a gas by the passage of a current. By ad- 
justing the slender wire so that its terminal is within 
e inch of tl thode terminal and passing a -park 
for a second or two the internal resistance oi tl 
tube is lowered I In- reducing treatment is onl\ 
necessarj when the vacuum in the tube becomes too 
high as it wdl after considerable use. I hi- heai 
I ■„„. . target type tube is identically the san 
as that used in professional medical work where 
results and sen paramount to a small differ- 
ence in cosl $38 - 50 
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146F. Fluoroscope, Professional Type. The brilliant 
results obtained in X-Ray examinations with this 
fluoroscope are due to the remarkable characteristics 
of it- screen: 1. The fluorescent salt from which 
the screen is made is an absolutely stable chemical 
. ombination and is not affected by heat or damp- 
ness, by the continual bombardment ot X-Rays, or 

by pressure. It does not deteriorate with age, like 

the barium platinum-cyanide screen- SO quickly do. 

2. The light emitted 1>\ this screen is brilliantly 
w hite. The images therefore present black and 
white contrasts which are pleasing to the eyi 3. 
1 be screen is tree from visible grain. This i- a most 
important attribute as it assures images with sharp 

clean-cut outlines. 4. It has absolutely no phosphor- 
escent afterglow or la This quality prevents 
blurred outlines when examining moving objects. 

Expert Roentgenologists use this type regular!) 

for the fluoroscopic examination of fractured bom-. 
eti Used with our No. 656E Induction Coil and 
No. 5451*' X-Ray Tub*. hetause of the penetrating 
X-Raj s produced bj this equipment, this fluoro- 
scope reveals the bonj structure of the Hand, Wrist, 
Elbow, Foot, Ankle. Knee, etc with a contrast, 
sharpness, and clearness impossible with calcium 
tate or barium - platinum - cyanide - screen - 
uipp< d fluoroscopy' - I he screen, 5x7 inches, is 

overed by a glass plate on the inside to protect it 
from 'Inst and i- readily removable t<>r examination 
or replacement It is mounted in a finely finished 

OX with handle and fur-lined eyepiece . . $26.50 

657E. High Frequency Tesla-Type Coil. Operates 
irectly on 11U volts AC or D.C without the u 
rheostats Produces a stream of high potential, 
high frequency spark-, about 2 inches long, that 
iss out continuously from the metal tip into the 
irrounding air or to nearby objects of metal. Con- 
sists of a special Tcsla type high frequency gen- 
erator with one secondary terminal connected to a 
long pointed metal tip. At the Opposite end is a six- 

cord with plug and a screw for quickly adjust- 
ing the discharge to maximum. The entire unit is 
enclosed in a black bakelite cylindrical shell. lb 

tuse of the high insulating quality of the latter. 
no discharge can escape except b> way ot the metal 
til Therefore, the coil can be safely handled and 
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its discharge directed to wherever desired. It is 
this portable feature, together with its fine perform- 
ance, that makes it ideal for many laboratory and 
demonstration purpo A few of its more impor- 

tant uses are : 

Exciting Vacuum Discharge Tubes. It will oper- 
ate practically every type of vacuum tube— 
Geissler, spectrum, aurora, Holtz, Hittort, shad- 
ow cross, Ruoresc cut, phosphorescent, etc. Most 
tubes will exhibit all their characteristics— glow 
light, fluorescence, phosphorescence, etc. — when the 
metal tip of the cod is brought to within 
several inches of either of its terminals. In 
some cases it may be necessary to bring the tip 
into actual contact with the terminal to secure the 
best effects. Then too, the second terminal maybe 
grounded by attaching a chain or wire and allowing 
the free end to touch the table top. In any event the 
besl method can always be quickly found by trial. 
The full beauty of tube effects is of course always 
revealed to the best advantage in the dark. 

Exciting Vacuum Tubes in a High Potential, High 
Frequency Field. Insulating Mauds No. 3105E with 
Screens No. 3115E mounted upon them are sep- 
arated about ten inches, the screens being parallel 
to each other. One stand is grounded by attaching 

to it^ hook a chain or wire, the free end of the lat- 
ter touching the table top. When the metal tip of 
the coil is brought into contact with the hook ot the 
other stand, a high potential, high frequency field 
l- set up between the screens. And, when any vac- 
uum tube is brought into this held, it glows, ftuori - 
ceSj and phosphoresces even though there i> no con- 
nection of any kind to the terminals <*i the tube. 
Since a neon tube (our No. 31S5E or No. 3381'*) is 
extremely sensitive to high tension fields, it ma\ be 

used to explore the extent of the field between 

and around the screen When the Electrode- 

less Tube Xo. 3155E is employed the effect produced 
is striking in the extreme. 

Detection of Leaks in Glass Vacuum Lines and 
Vessels. The tip of the coil is moved along the tube 
c>r vessel to be examined, and at the point of punc- 
ture, the spark will pass through the minute hole 
in the glass wall, producing a distinct yellow glow. 
\\ orkerg in research laboratories and manufacturers 
of incandescent lamps, radio tubes, \-ray tubes, 

neon signs, vacuum bottles, etc., have used this 
method of locating leak- in vacuum system- and 
SSels with great success for many years. 

Other uses for this portable high tension gener- 
ator will readily suggest themselves, once the oper- 
ator has become familiar with its performance. Ov- 
erall size, about 5x27 cm. Complete with cord and 
ping $15.00 
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3100E. Tesla High Frequency Coil or Oscillation 
Transformer. Milvay. For generating high fre 
quencj .in. I high voltage currents with which mai 
spectacular demonstrations can be madi The ap 
paratus consists oi a primary coil, having evs 
turns of heav) copper wire, connected in series with 
.1 Leyden jar and an adjustable zinc spark-gap, I o 
axially within the primary coil is a secondary coil 
having a large number of turn- of fine wire broughl 
out to two I. i>r.i— terminals with ball-topped 

screws. One of these terminals is located at th< 
top of the coil, the otlu r on an insulating pillar in 
near hy corner of the base. The primary coil is - \\ 
clo-cd in an insulating housing, and the connections 
from this coil to Leyden jar and spark-gap an 
heavj brass rods elevated on tall insulating posl 
.1 construction which entirely pre^ ents leakage ol 
the high tension currents flowing through tin- cii 

cuit. 

In use, the secondarj terminals oi an induction 
coil with a spark output <»t 3 to 6 inches < uur No 

53E or 654E I or of a transf< >rm» r I < >ur No, L039 I 
i- connected to the primary terminals of the ITe^la 
< oil. This produt < s a >\i\ ■ i - -mil ■ »f spark at the zin< 
spark-gap, each -park giving rise to a group ol high 
frequ* n< •> oscillations in the secondary winding 
resulting in remarkable brush discharge and othci 
effects at the secondary terminal The extrei el 
high potential in the ■ darj of the Tesla < oil is 
the result of the superposition of two oscillation- 
having the same amplitude but diff< ring in I n 
quency. The gap yielding the best results for a 
given spark input is quick); found by trial. 

Some of the spectacular lonstrations possible 
with this apparatus are: 

Brush Discharge Between Concentric Rings. 1 In 
secondary terminals of the U -la Coil art- connected, 
bj chains or wires, with the hooks of No. 3105E In- 
sulating support^ on \\ hich are surmounted No. 
3110E Rings. The stands arc shifted to bring the 
smaller ring concentrically into the plane i «t the 
larger ring which measures about >i\ inches in di- 
ameter. ( >n exciting the Tesla Cod. numerous heavy 
sparks will crash through the air between the rinj 
As the rings are moved 3 to 4 inches apart, the 
heavier sparks fade into a brush discharge which 
completely surrounds both rings and fills the spac< 
between them with myriads of reddish stream* 
and a beautiful reddish-violet glow light. The effeel 
demonstrates the exceptii mally high potential out- 
put of the Tesla ( oil in a manner that is impressive 
and striking in the extreme. The effect is accom- 
panied hy the production of a tremendous volume oi 
ozone. 

Brush Discharges Between Parallel Rods. I he 
rings an replaced by No. 3110E Rods The stands 
art- shifted so that the rods form a gap several 
inches wide. If the gap is parallel numerous heavj 
sparks will dance between the rods, Vs the size oi 
the gap is increased, the sparks become fainter and 
more numerous When the rods arc separated so 
that no sparks will pas. between them, each will 
become completely i nveloped i>> a reddish-^ u >let 
glow light, while numerous fine stn lss into 

the surrounding air. If the rods are adjusted to 
Form a narrower gao at the bottom than al tin- top, 
the so i ailed "Ja< ob's Ladd< i ' eff< ct * an be pro- 
duced. The disch; starts across the narrow gap 

al the bottom, climbs to the top. ceases, and then 





No. 3100E. 



automatically starts anotl climb from the bottom 
am. This climbing action is due to the fact that 
the -park produces and foil* »ws an ionized gas 
track that is carried upward l>\ the convection cur 
rents resulting from the heat lib d i»_\ the spark 

In the dark, the spark has the appearance climb- 
ing an invisible ladder. The effect is extremely in- 
terestii id very strikii 

Figures in Glow. No. 3120E or No I122E Figure 
Plate i- mounted on one of the No. 31051 uids 
One resla secondary terminal is conj d to the 
In. ok of the stand, the other to the binding post oi 
the Figure Plate. In the dark, under the Tesla 
discharge, the outlines of the figures are revealed in 
th oi soft bluish glow light, producing a most 
beautiful and pleasing effec t. 

Lighting Lamp by Current Induced in a Two- 
Turn Coil. The secondary coil, which is the lo 
slender coil within the larger primao coil, is re- 
moved rhis is done by merely pulling it out of its 
slip socket, rhe primary coil is now approached In 
the No 3125E I wo- I urn Coil with lamp, the latl 

M ordinary n-\ ,»lt incand* SO nt bulb, and if the 

I esli I oil is excifc usual, the lamp will glow, its 

luminosity depending upon it- position in tin field 
out the primary coil. In this experiment the I wo 

rum Coil functions as a secondarj with respect to 
th< I esla Primarj . showing that ti I through 

the resla Primary and th* field surrounding it i 
alternating in character. This sam< alternating field 
induces the high potential currents in tl resla 
Secondary, showing that, basically, the resla I 
operate 5 in 1 y A.I 

transformer, 

Electrodeless Vacuum Tube in a High Potential 
Field. The terminals of the resla coil are conn< 
to the hooks of Xo. 3105E Insulating Stands on 
which the No. 31151 I ilar Screens mounted. 
The stand- art.- shifted so that the ire p 

lei and about ten inches apart. fh< Pesla coil dis 
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charge produces a high potential field in the spai 

betw ecn the two screens ; And. u hen No, 3130 1 
Vacuum rube, which has no electrodes, is placid 
in this field, it exhibits a soft bluish glow which 
fills the entire tube. In addition, portion^ of the glass 
walls exhibit greenish fluorescence. This demonstra- 
tion is extremely striking when presented in the 
dark. 

Electrodeless Neon Tube in a High Potential Field. 
The tube, No. 3135E is SO cm. long and when 
brought into the high p< ttential field, formed b 
tween the mounted s< reens as explained in the pre 

ding paragraph, glows with a vivid reddish light 
which completely fills the tube. By moving ii t" 

irious points in and about the screens, the extent 
and van tog intensity oi the field is revealed, for 
within certain limits the luminosity of the tube is 
proportional to the intensity of the held. Further, 
when the held becomes too weak, the glow ceas< 
entirely, This tube is also \ aluable tor exploring 
the fields about the input coil, the- lead wires, leal 
a^c paths along the table top, etc In the dark, it 
make- possible a most striking demonstration. Held 
in one hand by the narrow stem, it \> moved ba< 
and forth through the field, between the screens, 
with a swift, even motio To an observer, the mo 
non of the tid'<- seems to have been arrested everj 
meb or so of it- swing, and he sees six or sev< 
images, each displaced bj several degrees, instead 
of just u single image. The fact is the tube alternate 
l\ lights up and goes out, but the periods of light 
and dark, follow so rapidly that, due to persistence 
vision, this is not noticeable when the tube is 
-till or moves slowly. However, when the tube is 
moved rapidly, only the positions it occupied when 
lighted are revealed, hence it- apparent jerky motion. 
We know of no finer, simpler, nor more effective 
way of demonstrating the intermittent or oscillating 
character of high potential discharges and fields. 



One Electrode Vacuum Tubes. These also fluo- 
resce, phosphoresce and glow when placed in the 
high potential held described above, even though no 
'Mini, uioii i> made to their single terminal. Eiow- 
e\ er. u hen one secondary terminal of the Tesla 
Coil i^ connected to the terminal of the tube, by a 
wire or chain, it is excited by a brush discharge, anil 
its action varies depending upon whether the dis- 
charge i> negative or positive. Then too. it also 
varies from the held excitation mentioned above. 
The effects are best visualized in the (lark. 

Two Electrode Vacuum Tubes. Every type of 
vacuum tube, Geissler, spectrum and special, can be 
operated in the high potential held already men- 
tioned, without an) connection to their electrodes. 
Likewise, they can also be operated by connections 
with wire or chain, to either or both of their elec- 
trodes. In many cases, there is a marked difference 

due to the method of excitation. In every case, the 

results are extreniel) beautiful, striking and inter- 
esting. 

I he Foregoing experiments are only a lew of the 
man) spectacular things that can be done with this 
i esla Coil. Variations therefrom and others will 
readily suggest themselves as the operator becomes 
familiar with the performance of the coil and the 
behavior of the accessories mentioned above. The 
design of the Milvaj Tesla Coil is such that all 
complicated adjustments have been eliminated. It is 
only necessary to conned it to the secondary of a 
suitable induction coil or transformer and to vary 
the Tesla spark-gap ti i secure fine result 5. The 
spark-gap will give some result no matter how large 
or small it nia\ be, hence the adjustment, winch is 
not critical, to secure the best results, is quickly and 
easily made The apparatus is made from selected 
material- and is finely finished. It stands 50 cm. 
high overall. \s illustrated, but without any of the 

essories listed below . . $75.00 






TESLA COIL ACCESSORIES 

The striking demonstrations possible with the following accessories is told in detail in the 

foregoing description of the Milvay Tesla Coil. 
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3105E. Insulating Stands, High Frequency Type. 
i ripod base; with glass column carrying a brass 
socket at it- upper end for receiving Xo. 31L0E 

Rings and Rods, No. 3115E Screens, and Nos. 3120E 
and 3122E Glow Figures; and hook for connection. 
Overall height, 40 cm Per pair $8.00 

3110E. Concentric Rings 
and Rods for Brush 
Discharge. To fit on 
No.3105E Stands. The 
larger ring is 15 cm. in 
di er and the rods 

are about 42 cm. high. 

Made from heavy brass 
rod. I consists of 
two rings and two 
rods Per Set $4.00 





No. 3105E. 



No. 3110E. 
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No. 3122E 




No. 3125E. 






No. 3135E 



No, 3140E 



No. 3145E 



3115E. High Potential Field Screens. To fit on No. 

3105E Stand-. Wire net ^irface with solid brass ring 

to provide metallic contact with all wires in the 

rccn. Diameter, about 15 cm Per Pair $6.50 

3120E. Glow Figure, Star-Shaped. To fit on No. 
S10SE Stands. On 22x22 cm. heavy hard rubber 

pl.it,- $7.50 

3122E. Glow Figure, Cross-Shaped. To fit on 
3105 1 Stands. On 22x22 cm. heavy hard rubbi r 
plate $7.50 

3125E. Two-Turn Coil with Lamp. Two turns of 
heavy, insulated wire with socket and lamp for re- 
vealing the inductive actum of the Tesla primary 
circuit $5.00 

3130E. Electrodeless Vacuum Tube. A highly cv.n 
uated gl shaped tube exhibiting glow and fluo- 
rescent effects in a high frequency, high potential 
field On wooden support. Overall height, 35 
cm $5.00 

3135E. Electrodeless Neon Tube. A highlj evacuated 
neon tube thai clow - with a \ \\ id reddish color wh< 
brought into a high frequency, high potential field. 
Si se, about 50x3 i m $6.00 



3140E. Vacuum Tube with Phosphorescent Cross. A 
highl} evacuated tub*.- with one electrode and cross 
the arms of which are coated with various phosphor- 
e si - nt minerals. When excited by a Tesla discharge, 
the nil,, is filled with a bluish glow, portions of tl 
glass exhibit greenish fluorescence, while the cross 
contributes t he several different kinds of colored 
phosphorescence characteristic of the minerals with 
which it is coated. The whole presents a most 
striking effect, which is greatly enhanced in the 
dark. On wooden support. Overall lit.. 39 cm.. $8. 50 

3145E. Vacuum Tube with Phosphorescent Mineral. 
\ highly evacuated tube containing a mineral that 
chibits a distinct fiery red phosphorescent glow 
when excited by a Tesla discharge. It continues to 
glow for a brief period after the excitation h 
i eased, sho\* ing that it is of the stronglj phosphon 
--nt class During excitation, the tube also fills 
with a bluish light and portions of the gl; :x- 

hibit brilliant green fluo> nee. The whole efl 
may be visualized to the best advantage in the dark 
On wooden support. Overall height, 25 cm. $7.50 
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No. 658E. 










*& ^k 



No. 662E. 




No.664E. 



658E. Key. Single Contact. Milvay. Mo concealed 
connections All metal parts nickel-plate<1 and pol- 
ished Nickeled bra- contacts. On 10x15 cm. hard- 
wood base $1.00 

659E. Key, Single Contact, Milvay. Same as No, 
658E, but with platinum i $2.75 

661E. Key, Single. Contact, Lock-Down Type. Mil- 
vay. A turn o< the screv keeps the circuit closed, 
a turn in the opposite direction ope ns il again. M; 
also be used in an ordinary single contacl key. All 
metal parts nickel-plated and poll shed. Heavy silver 
contacts. On black-ebony finished 10x15 cm. hard- 
w 1 bast $2.75 

662E. Key, Single Contact and Short-Circuiting, Mil- 
vay. For use in ballistic galvanometer and othci 
measuring circuits for opening one circuit and im- 
mediately closing another. Phosphor bronze sprii 
leai straight rigid cross-blade, heavj platinum con 
tacts All metal parts polished and ( HROMIUM- 
I'l.VI ID Design ami construction provides high 
resistanci against leakage. i >n 1imi.\15«k13 mm. pol- 
ished hard ruliliu base $10.00 



No. 663E. 

663E. Key, Charge and Discharge, High Insulation 
Type, Mnvay. Especially suited to the needs oi cii 
< uits ( mployed in tin studs * !l<1, nsei ( a P a< ll 

.I characteristics Ml metal parts are mount 
upon tall hard rubber pillars to provide addition 
rc--i.ni- to leaka The uppei intact is adjust- 
able u i permit tl of the time interval 

tween the breaking oi one circuit and the 
ol another, to a minimu I he supportin I the 
hi.i\;\ strip carrxinij the lovt ct on two pil- 

lars is .« ne\* feature whie h provide - te i strength 

and rigidity. Phosphor br« spring leaf, extra 

heai i i blade heavy platinum contact All 

metal parts polish. md CHR< (MIUM-PLATED. 
i » L0(b 1 >0xl3 nun. polished hard rubber base $16.00 

664E. Key, Discharge and Damping, Zeleny's. Am 
design 1') Prol \ /■ ■ • 1 This key 1- so arranj 
ih. nlj tin "i" 1 charge condense r is d 

. d through a movinf tlvanometcr, I 

absorbed remainii practically undi 

turbed, resulting in 1 casut 

higher order oi It is also useful in ob 

taining the ballisl nt ol a gah ano 

closed circuit bj means oi a standard condenser. A 
damping ke - located along the dis< hai ge 1 

rapping this kej repeatedl} will bring the coil 
leter used on open 1 ire uit, or not ha> 
sufficient damping to be aperiodic, quicklj to rest 

Phosphor bronzi spring le tra heavj 1 ro 

blades, large silver contacts, All metal parts p 
ished and CHR< iMIUM-PL \ I ED. De sign and 
construction pre >vides maximum resistant 

leakage 1 >n ill 13 mm. polished hard rubl 
I.;im $17.50 
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No. 665E. 



No. 667E 




No. 669E. 



665E. Key, Double Contact, Milvay. For closing two 
parate circuit- 111 rapid succession as in Wheat- 
st< Bridge \vork. where the closing of the batten 
circuit should Ik- pi !< ! slightly by the closing 
of the galvanometer circuit. Phosphor bronze spring 
leaves, hard rubber in sulating pillars, heavy silver 
cont;:' i> All metal parts polished and CH R( )M- 
IUM-PLATED. On ebony-black hardwood 10x15 
cm. base $10.00 

666E. Key, Double Contact, Milvay. Similar to No. 
i , but with ln.i\\ contacts Of platinum in-trad 

of silver, and base of polished hard rubber instead 

rd* ood ; hence more dependable in circuits 

v. high insulation is important. Phosphor bronze 

►ring leaves, hard rubber insulating pillars, heavj 

platinum Contacts All ukM.iI part- polished and 

CHROMIUM-PLATED, * >n 100x150x13 mm. pol- 
led hard rubber bas< $15.00 

667E. Key, Double Break, Milvay. For use in cir 
mployed in the determination of the quantit3 
of electrii it) induced in mutual inductance coils, and 
in the measurement of inductan* e - oefficients by 
bridge methods. The two pairs of contai ts op» n in 
quick sui sion when the key is depressed. Hence, 
if the ke connected into circuit so that the pah 
which open last an in series with the ballistic galva- 
ometer, the galvanometer circuit will be opened 



imn telj after the inductive discharge has taken 

place. I he coil, having hardy started to move when 

the circuit shuntm^ i- opened, is enabled to make 
practically it- entire swing undamped. The result is 
larger and more dependable galvanometer deflec- 
tions and obviously a higher order of accuracy in the 

above mentioned class of measurement-. Phosphor- 
bronze spring leaves, extra heav} cros^hiades, large 

silver contacts. All metal parts poll died and 

< HR( >MIUM-PLATED. On 100x150x13 mm. pol- 
ished hard rubber base $15,00 

669E. Key, Commutating or Reversing, Milvay. For 
sending the current from a battery or other source 
in either direction through a piece of apparatus. 
\lso, for repeatedly and rapidly reversing the direc- 
tion of current flow through a circuit. No current 
will thus when both keys are up- When the key to 
the left is down the current How through the ap- 
paratus is in one direction, and when the other key 
i> down it i- in the reverse direction. Also, the ar- 
rangement of this ke) is such that it can readily he 
connected into circuits to serve as a single contact 
key. two-circuit "make" key. break key, or damping 
key. t Obviously its range of usefulness and con- 
venience make- it ideal for lecture purposes. Phos- 
phor-bronze spring leaves, extra heavy cross-blades, 
large silver contact. Upper cross-blade is supported 
on \\\ n pillars, providing maximum rigidity. All 
metal parts polished and CHROMIUM-PLATED. 
On 100x150x13 mm. polished hard rubber base $17.50 
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No. 668E. 




No. 678E. 





No. 673E. 




■• 







No. 683E. 



No. 420K. 



No. 415K 



No. 423K. 



No. 685E. 



No. 686E. 



668E. Lamp, Arc. \\ ith counterpoise adjustment. 
May be operated by No. 398 E Hand Power Dynai 
or .i plunge batti r On hardu ood base, lOxlf 
cm Complete with carbons, $6.00 

673E. Lamps, Incandescent. \.s used in Millikan, 
Gale and Bishop's < ourse in laboratory work on 

lamp efficiency. 

Sei and 4 I w itl f n filas lamps 

and 120 watt carbon filament I 

A.C. or D * I tamp is 

a 10x15 cm. v se with I nding ; 

This en; them to be series 

A splendid combination foi studying: (1) The . - of 

it! connect! ns the comparative - ncy 

ol tui -Mid carbon filament Kami 

Per set of four, c< »mph '< ■ - illustrated $8.00 

678E. Lamps, Incandescent, Miniature. Tungsten fil- 
ament, threaded to fil No 683E Receptacle 

I at No 678E 679E 680E 

1 indie pov er ... 1 1 4 

2 6 

Each $0.20 .30 .50 

683E. Lamp Receptacle. I \ trcelain, h >r No. 678E 

Lamps $0.25 

415K. Lamps, Incandescent. Carbon Filament. Edi 
son base, fil all I dison re< eptacles and s< 

No n 1 2 

\ oltage liu no no 

( indie power . . 8 16 

Each .. $0.30 .30 .40 

41 6K. Lamps, Incandescent. Tungsten Filament. 
I d son base, fit all Edison receptacle and sockets. 

No 1 

\ oltage 6 

I andle pov er 4 6 

Each $0.65 .65 

41 7K. Lamps, Incandescent. Tungsten Filament. 

dison b tit all Edison r< les and sockets 

No 1 2 2A 3 4 

oltage in* iKi 110 11" liu 110 

Candle power.. 12 30 

Watts .... 10 W '.-i 7^ loo 

Each $0.35 .35 .35 .60 .70 .75 
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418K. Lamps, Incandescent. Tungsten Filament. Ed- 
ison base, fit all Kclison receptacles and s< ts 

No 1 

A oltage 12 

i andle power. . 12 

Watts 10 

Each $0.50 

419K. Lamp, Standard Incandescent. Carbon Fila- 
ment. \ selected 110-volt, 16 C.P., 64 Watt carbon 
filament lamp standardized for stationary use and 
furnished with certificate of candle power from a 
Rei i ignizi d 1 < sting Laboratory. Accurac j of rat- 
ing \% $5.25 

420K. Lamps. Standard Incandescent. Mazda tun 

sten filament lamps of special construction carefully 

selected, aged, standardized and certified. 

More satis as lighi rbon film, 

lamp- Bach lamp is a I by a stands tion cer- 

te from the Photomi i- (ting Lat with the mim- 

ding \<< that of the lamp, upon which is recorded 
.ill of tli i pertaining to the lamp— volts, amperes, horizontal 

candle power, n The accuracy maintaii 

i- per cent or In ord« \ oltage at 

which the lamp should be standardized (anywhere between I 

and the « atl -stie i use 

Watts 25 40 

Each $12.00 12-00 12.00 

423K. Lamp, Neon Glow. This new lamp creates 
distin< live lighi through the medium of luminous 

Mas no it . I »• tl operation 

iroll A C, and at thai roltaj nsumea but ! i \\ 

Will ah ■ i ' ' - ul when 

only one electrode will u lamp 

that n, it- Mwn.il lamp in is a n adilj 

idulated lighl souro strobe illuminant 

tin rapiditj with which n can be lighted ai 
a e of light for ning I as a 

indicating whether current flowing thrnugh a circuit i* A.l 

Fits the ordinary Edison ckel $0.65 

685E. Lamp, Pocket Flash. Fiber case, nickel-plated 
trimmii Tungsten bulb and b ry Size I 

inches $1.40 

686E. Battery for No. 685E, for repla< nt 35 

687E. Tungsten Bulb, for No. 685E, for r< 
men1 $0.25 
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No. 691E. 



No. 692E. 

5000E. Lamp Board, Parallel Circuit. For use in 
studying' the current and resistance relations in par- 
allel lamp circuits by the voltmeter-ammeter method 
as outlined in Exp 66 of Fuller, Brownlee and Bak- 
er'- "Laboratory Exercises in Physics." The three 

andard fcdison lamp sockets are mounted on a 
finely finished 17-5x30 cm. hardwood base, and the 
terminals of each socket are provided with double 
Fahnestock connectors. This make- it most con- 

■nient to connect either one. two or three lamps 
into circuit. Likewise, it also makes it very con- 
venient to introduce the meter- employed for making 
the current and voltage observations. Without 
lamps $ 4 -50 

5005E. Lamp Board, Series Circuit- Same as No. 
S0O0E, but with sockets connected for series circuit 
tests Without lamps $4.50 

688E. Lamp System, Milvay. hue Edison sockets 
mounted on a finely finished hardwood base. May be 
tsih connected in series or in parallel. All cqn- 
tions are visible. Useful in experiments with 
Hand Power Dynamos and as a power distributing 
board. In the latter case one socket is connected to a 
lighting sockel or other current source, b> means of 
a cord and plug. The other tour sockets then he- 
me outlets for distributing current to lamps, mo- 
»rs and other device- used in laboratory work, t sed 
in this way it is especially convenient in lecture 
hie work. Without lamps $5.00 

689E. Lamps, Set of Five. Six-volt, for Mo. 688E. 
These low voltage lamp- arc desirable when using 
No. 688E in connection with Hand Power Dy- 
namos $3.00 



691 E. Lamp System, Circuit Analysis, Fountain's. 

I ins board, designed bj Dr. < , R, fountain! Peabod) Col- 
Icg, for Teachers, N'ashville, rennessei . is intended primaril) 
to give the student practice in tracing out electric circuits, so 
that he in. us become bettei fitted to connect up apparatus with 
some assurance that be can gel the current to go where he 
wants it and in tin proper quantity ■•> ^.-lU-Kuanl injuries t.« 
delicate instruments. I» is "FOOLPROOF/ 1 A detachable 
lamp cord is supplied so that the board may he connected di- 
rect!) to tl ijular lighting circuit by sirnpb plugging into am 
lamp socket. The switches are so irranged that it is impossible 
to get .i short-circuit b) an) combination o{ them. FOl RTEEN 
COM Bl NATIONS are possible. 

The board contains three S.P.S.T. switches, iv\ - » S.P.D/T. 
switches and three lamp sockets. Without changing the posi- 
tions of the single set of three lamps installed therein fourteen 
different resistances and fourteen different current values ma) to 
obtained b) simpl) using difFerenl combinations of the switches. 

Assuming that the resistances of the lamps do not changi 
with variations in the current through them, the total resistance 
ol tin- hoard ma) be calculated verj easily when the three lamps 
.ire just alike. Winn the lamps are all difFerenl in size, these 
tlculations For the fourteen different cases arc- a bit more com- 
plicated Since the resistances of .til kinds oi lamps do changi 
wiili the current through them, il is ol considerable value to 
bring out this point bj the Ammeter-Voltmeter Method, which 
i readil) employ* 'I w ith tlii> board. 

Complete as illustrated, including three 60-watt, 
110-VOll lamps and full directions $12.50 

692E. Lamp Test Board, Dull's. For use in measur- 
ing the hot resistance of standard Edison base in- 
candescent lamp-, such as 110-volt-32 c.p. carbon. 
ll()-volt-40 watt tungsten types and others, by the 
voltmeter-ammeter method as outlined in Exp. 63 
of DuII'n "Laboratory Exercises in Physics/ 1 Con- 
sists of one socket, two fuse blocks with six ampere 
fuses, knife switch for opening and closing the cir- 
cuit, and binding posts mounted and wired upon a 
20x30 cm. finely finished hoard, as illustrated. The 
use of this board provides simplicity of operation and 
insures the connection of the meters at the proper 
points in the circuit $4.00 
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No. 2427E. 



No. 2428E 



2427E. Lines of Force Apparatus, Milvay Universal 
Type. For showing thai the interaction between the 
field surrounding a current carrying conductor and 
a magnet is such that if one is fixed, motion is ii 
parted to the other. Also, that under similar condi- 
tions, the same interaction occurs between the fiel 
of two current carrying conductors. Hence, the U 
of this apparatus leads to a fuller and better under- 
standing of the principles thai underly the acti< 
of galvanometers, ammeters, voltmeters, motors, dy- 
namos and other devices in which interactions bi 
tween magnetic fu Ids occur. 

II ir apparatus is designed for operation on an) 
low voltage 1> I current rminals for leading 

the current through the fixed and movable con- 
ductors are conveniently located, on< just abo 
figure 7, the other directly below it in the sockel 
at the renter of the base. The coil, •> -cparan- unit 
to be removed when not in us* is provided with in- 
dependent terminal- I he four most important 
demonstrations possible with this instrument ar- 

Rotation of a Movable Current about a Fixed 
Magnet. Magnet Xo. 7 and Conductor N 
arranged a^ in the illustration, the end- of the con- 
ductor dipping in mercury in the circular troug 
When a current is caused to flow through the 
ductor, the latter rotates about the mag 

Rotation of a Movable Magnet about a Fixed 
Current. Magnet No. 1 is suspended and pivoted 
hrtv Pillar No. 3 and Holder No. 2, in tl n 

tral vertical axis th its contact arm touching the 
rnercurj in the circular trough. When a current is 

ed to flow through the Pillar, the magnet i 
tates about former. 



Rotation of a Movable Magnet about its Own 
Axis Under the Influence of a Current. Magnet N 

i- pivoted between Pillar No. 4 and Holder No. -. 
in the central vertical axis, \\ ith its contact arm 

aching the mercury in th rcular trough. Win 
a i urn I - d to flow tl gh the magnet, the 

latter i »ut its ow n axi 

Rotation of a Movable Current about a Fixed 
Current. ( onductor No ft is pivoted on Pillar No, 7. 
with its ^iid- dipping in mercurj in the circular 
trough. The coil is placed in position as in tl 
ill- tion. When a current is sent through tl 
■ il and anothi r thr ondu< tor, the latl 

rotate - tbout the Pillar, 

| n a ij f the I- n < > p< riiw nts it can b< 

shown that when onlj the dir< n of currei 
flow, or onlj the polarit] oi the magnet is reversed, 
rotation is lik- s< d Further, that wh< 

both the direction of current flo\* and polaritj are 
n i d, the direction oi rota mains the si 

Mm app us l- well built and finely finished. 
Overall hi 35 cm. With accessories as illus- 

trated . $35.00 

2428E. Lines of Force Apparatus, Milvay Flexible 
Conductor Type. For illustrating the interaction b 
tween the field surrounding a fixed i gnet and a 
flexible conductor. Thi i tour turns of the flexil 

inductor are wound about the tall fixed : 
When a current (about 4 volts 1 1 I is l 

flow through the conductor, it unwind- and rewii 
in the ite direction. When the current flow 
reversed, the unwinding and rewinding are like 
reversed. Well built, and finely finished, with con- 
venient commutator in circuit on the Overall 
height, 37.! With extra length of flexible con- 
ductor . . .$10.00 
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No.693E. 



No.698E. 



693E. Magnetic Loop. For demonstrating that a 
wire loop, through which a current is flowing, be- 
haves like a magnetized disc with poles located on 
opposite faces. Consists of a wire loop, 8 inches in 
diameter, adjustably suspended by a thread so that 
its two ends dip into mercury (a liquid conductor* 
contained in a special mercury cup haying a central 
cavity and an annular groove. One binding post IS 
connected with the central cavity, the other with the 
annular ring. A current of electricity sent into one 
binding post must pass through the wire loop before 
it can escape from the other. With a current flowing 
through it. the loop turns until its plane is at right 



angles to the lines of force of the earth's magnetic 
field, a position in which it incloses the largest pos- 
sible number of the earth's line of force $5.00 

698E. Magneto Electric Generator. Four-bar type 
(illustration shows three-bar type) on 15x25 cm. ba-< 
with binding posts and incandescent lamp. The cur- 
rent generated will light the lamp and also produce 
a strong physiological effect, which may he noted by 
touching the binding posts after the lamp has been 
thrown out of circuit $7.50 

699E. Extra Lamp, For No. 698E, for replace- 
ment $0.50 



Battery Meters, Pocket Type 




No. 711E. 





No. 715E 




Vccurate. reliable and dead beat. Will register re- 
ss of polaritv. Diameter. 50 mm. Ivy 13 mm. thick, 
Nickel-plated case with beveled glass front. The cor- 
I reading is shown almost the instant contact is 
de, which mean- saving of time and reduction to a 
minimum of battery consumption while testing. Each 
instrument is guaranteed against mechanical defects. 
and to register correctly. Flexible conducting cords 
with tips furnished with each instrument The com- 
bination volt-ammeter will register both volts and 
an The left hand bottom contact for volts and 

the righi hand bottom contact for amperes. 
71 IE. Voltammeter. range to 50 volts and to 35 
amperes For testing amperage of dry cells and volt- 
aL "B" batteries— storage or dry type... $3.50 



712E. Voltmeter, Double Scale. Ranges to 8 in 
volt and to 150 in 5-Volt divisions. Low range for 
testing dry or storage "A" batteries, high range for 
testing dry "B M batteries with a total voltage as high 
as 150 volts. Not suitable for testing storage "B" 
batteries with a total voltage in excess of 96 

volts $ 400 

713E. Ammeter, range to 35 amperes 90 

714E. Voltmeter, range to 10 volts 1.10 

715E. Voltammeter, range to ID volt> and to 33 
amperes $1.25 
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Ammeters are connected into cir- 
cuit and must have low resistance. 



Voltmeters are connected across cir- 
cuits and must have high resistance. 



Ammeters 

Ammeters intended for laboratory use should be of 
the lou resistance type. There is a good reason for 
this. In most experimental work low voltag< and lov* 
i. sistance circuits are employed I he resistance of an 
ammeter determines the minimum \ oltage and the 
minimum resistance of the circuit in which il will yi< Id 
results of acceptable accuracy — within 1%. Considi 
ation of typical instruments and typical circuits and 
the application of Ohm's Law will bear this out Tak- 
ing a circuit in winch the resistance is 0.8 ohm> and the 
J 8 volts, h i- obvious that the current flow is 
K-uis or 10 amperes. Supposing that an ammet; 
which is considered a good instrument by authorities 
on electrical measurements, i.e., one having a resis- 
tai ce (in the 1" ampere range) of .0075 ohms, is con- 
nected into this circuit, it is obvious that tin total re- 
sistance of the circuit is raised to 0.8075 ohms and the 
i m rent flow reduced to 8-r-0.8075 or 9.91 amperes. The 
indication on the meter u ill. therefore, I". I< ro bj 
nearh 1'-. Supposing, however, an ammeter with a 
resistance of .045 ohms— and this is typical of many 
instruments having large magnets, cores, coils, gaps, 
.'ini spring — i^ lived, the circuit re-Mam ;e would he 
raised to 0.84 ; nlims anil the current flow reduced p. 
8-^-0.845 or 9.47 ampere^ l onsequently, the met 
re; ding would be V, !«><» low. ]• \ > n in a circuit of 
volts and 5 ohms, it- indications will be nearly 1 ' ;■ off — 
: n r5.045 or 9.91 ampen s, while the indications on the 
t instrument would be correct to 1 5' r — 50-t-5.075or 
M.MS amperes < dwiously, then, ammeters to be satis 
factory for laboratory service must hav< extremely low 
resistances. In the 10 ampere range it should not i 
ceed .0075 ohms with resistances inversely proportional 
in other ranges. Since any resistance, no matter how 
slight, raises the total resistance of the circuit and n 
duces the current How therein, it is obvious that c> 
nections to ammeters should be as low in resistance as 
possible ami the contacts as good as possible. Only un- 
der such conditions can good ammeters givi correel 
indications 

Voltmeters 

Voltmeter* intended for laboratory use should be of 
the high resistance type. The importance of this can- 
not h< over-emphasized. By far, most laboratory work 
is with low power circuits. On such circuits high re- 
sistance voltmeters give indications within the limits 
of allowable error — about \' < Authorities on electrical 
measurements an agreed that voltmeters with resis- 
tances of about 100 ohms per volt are good instru- 
ments. In the ten volt range, such an instrument has 
a total n uce of 1000 ohms, and for a full scale 

dch\ CttOll draws a current of 10 4-1 000 or In niilli- 




T>* 



Wattmeters are connected into and 

across circuits and must have both 

low and high resistances. 



amperes. « Obviously, if such an instrument i-> con- 
cted aero- a circuit carrying as little as 1 ampen 

<1M()0 MA i; it would indicate correctly within 1%. 
If in a similar case a voltmeter having a resistance of 
onh 200 ohm- wen emphi\ ed — and such low resi 
lances are usually found in meters with large magnet 
i i a es, coils, gaps, and springs — the indication w < »uld 



be 5'r too low, because of the greater current draw — 
M A To indicate within 1% of the true voltage it 
would have to be connected across a circuit carrying 
.it least 5 amperes. On the same circuit readings o 
the high resistance type would he accurate to 1 5$ 
I obviously, then, voltmeti rs to he satisfactorj tor lab- 
oratory service should have a very high resistance — 
about 100 ohm- per volt. Bearing in mind that even 
a good voltmeter draws a current of about lit M \. 
it i- easy to understand why even such a fine instru- 

nt cannot give correct readings on Radio, "B 
Battery and "11" power Supply circuits. The currents 
in such circuits are always very -mall — 10 to 80 M.A 
Assuming the current flow in such a circuit to be 20 
M.A., and the actual e.m.f 1<"» volts, the indication on 
a good voltmeter, such as described above, would be 
only 50 volts — but one-half the true voltage. To secure 
close readings in such cases, special high resistant 
voltmeters having the remarkably low current draw < 
hut 1 M.A. are now available. Such instrument- are 
listed on succeeding pages under Nos 25651 . 2685 E 
Jo90E, J'-'^K. In the case mentioned above, Mich in- 
struments will give good readings on circuits carryii 
as little as 10 M.A. In addition to radio work, they art- 
well adap for voli im asuri ments in low amper- 
i circuits such as are encountered in work with 

photometric cells, television experiments, etc. G 1 

connections should be established to voltmeters but 
because of their high resistance, lead- of higher n 
sistance than cmplo\ ed in ammeter connections w ill 
not introduce the same appreciable error- 
Wattmeters 

Thes< instruments measure power directly in terms 

of watts. A fixed current coil of low resistance r 
places the familiar permanent niagnel found in other 
meters. The potential coil is a high-resistance, pivi 
mounted coil similar to the moving coil in voltmeters, 
Both coils have independent external binding pi 
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terminals. Tin; current coil, like an ammeter, is con- 
nected into circuit and the potential coil, like a volt- 
meter, is connected across the line. The magnetic in- 
teraction between the fields of the two coils causes 
the pointer to swing over the scale. Since deflections 
arc the resultants of both current and voltage (power), 
the scales are calibrated to read direct in watts. < >b- 
\ iously, wattmeters cannot indicate correctly when 
the maximum ratings of either or both coils are ex- 
ceeded even though the wattage of the device -under 
test falls within the scale range. Therefore, in select- 
ing a wattmeter, the one having maximum coil rating* 
in excess of the maximum current consumption and 
maximum operating voltage of devices to be tested, 
should be specified. Good wattmeters like good am- 
meters and voltmeters must have low-resistance cur- 
rent coils and high-resistance potential coils to fit 
them for experimental laboratory work. 



Jewell Meters Are Good Laboratory 

Meters 

well meter- ] >» .-s<_-^s good resistance characteris- 
tics, as will be noted from the detailed specifications 
^wvn on succeeding page-. Anyone familiar with good 
electrical measuring instruments kimws that meters 
possessing such fine electrical characteristics musl 
likewise posse-- tine merchanical characterises. Thej 
must be built like a watch. I hey must have jewelled 
bearings, delicate control springs, small light coils, 
>mall cores, small ijaps, powerful magnets, and cases 
-ealed against dirt and moisture. Their appearance 
must be in keeping with the excellence of their con- 
struction and performance in order to gain and main- 
tain the respect of users, Jewell meter- j><>-^'-s these 
qualifications and that i- why they are rapidly becom- 
ing the standard for laboratory use. 





No. 723E. 



Jewell-Milvay D.C. Meters 

The Jewell-Milvay meters described on this page and 

listed on page 92 are recommended as the type 

! suitable for student and general laboratory use. 



Milvay engineers with two decades of experience in 
equipping educational laboratories with meters, work- 
ing in conjunction with Jewell technicians, designed 
tlii"- economical meter, having advantages found in no 
other instrument in its price class. 

A standard Jewell D'Arsonval movement is incor- 
porated in a finely finished rectangular Bakelite cas« 
of special Milvay design. Since the case is rectangular 
and the movement is correctly balanced, the meter can 
be used in either a vertical or horizontal position. The 
fact that the meter can also be used in a vertical posi- 
tion is a decided advantage, as the instrument can be 
easily read at a table by the experimenter without ris- 
ing. Where a number of instruments are being used 
on a good sized table and the meters must of neces- 
sity be away from the equipment used directly in front 
of the worker, a meter that cannot be used vertically 
is unsuitable. 

This important feature distinguishes the Jewell- 
Milvay line of instruments from those of other manu- 
facturer-- whose meters of comparative price have 
movements mounted on a flat base with a raised case. 

Another advantage lies in the fact that the scale of 
the Jewell-Milvay meter is considerably larger than 
that ordinarily employed — making the instrument eas- 
ier to read accurately. The vertical feature and the 
larger <eale permit this meter to be used in class- 
room demonstration — a distinct advantage. 

\bove all. the greatest advantage of Jewell-Milvay 
Meters lies in their fine electrical characteristics, Expe- 
rience during the past decade in college and engineer- 
ing laboratories has conclusively established that volt- 
meters with certain high resistances and ammeters 
with certain low resistances yield results accurate to 
the small fractional percentages allowable in electrical 
measurements involving the low voltage and low resis- 
tance circuits employed in experimental work. The re- 
sistance characteristics of Jewell-Milvay meters con- 
form to tliA si now well-recognized and well-established 
standard-. This added refinement is an all-important 
one as it positively assures results of acceptable ac- 
curacy in all laboratory experimental work. Further- 
more, this feature also adapts Jewell-Milvay Meters 
to constant duty service, making it possible to leave 
them in circuit indefinitely without the slightest dan- 
ger of any ill effects to their delicate movements. 

With the fine electrical characteristics just men- 
tioned, improved Bakelite case, sensitive watch -like 
precision-type Jewell Movement, there is no hotter 
meter buv for the educational laboratory. 



Specifications 

Guaranteed accuracy — 1 per cent. 

Voltmeter resistance — More than 100 ohms per volt 
-»r more than a total of 960 ohms for a 1 2- volt range 

instrument. 

Ammeter resistance — Approximately 0.006 ohms for a 
12-ampere range Instrument with correspondingly 
lower resistances for higher ranges. 

Scale — 4 1 ; inches long, giving lar^e. easily read divi- 
sions. 

Cases — Bakelite, rectangular shape. 5 v sx?^sx2'i inches 
deep. Sealed air-tight to exclude dust and moisture, 
preventing deterioration of the internal mechanism. 

Zero adjuster — Improved external control type. 

Pointer — Knife-edge type over anti-parallax mirror. 

Movement- Jewell D'Arsonval precision watch-like 
type 

Ranges — See listing on page 92. 
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Jewell-Milvay Direct Current Meters — Cont'd 







No.727E. 



No. 728E. 







RANGES 

11,, i i omprisi s We ranj e amtneti 

ammetei in ranges admirablj -I t<>r making th< D.I current 

students 1 i periments, lectun demonsti ns f and rk in hi 

721E. Jewell-Milvay Ammeters, Single Range — 

No 

Rai gi ■' ro to, i 

\ aluc <>i smallest dJvisit m, ampen ■ 

Each . 

723E. Jewell-Milvay Ammeters, Double Range — 

Rai ero to, amper< 

\ .ilm of smallest divisi* >n, ampi 

Each 

72 5E. Jewell-Milvay Voltmeters, Single Range — 

No. 

Rangi ► zero to s olts 

Value "i - mallest division, . 

Each 

727E. Jewell-Milvay Voltmeters. Double Range — 
No. . . 

Rangi . zero to, volts 
\ alue of smallest di \ ision, volts 
Each 

728E. Jewell-Milvay Volt-ammeter, Combined Instrument. R.m 
i> to 1 ; am s in 1 in ampere divi 



and volt; rs as well as one volt- 
1 voltagi measurements required in 
gh d i oll< ge laboratory 



\ 

3 

1 20 
$17.50 




B 
15 

1 in 
17.50 


1 

30 

1 ; 
17.50 




1 


B 

l 5 & 15 
100 & 1 10 

$20.00 


C 

3 & 30 

1 50&1 5 

20.00 


A 

1 20 
$17.50 


B 

! : 

1 10 
17.50 


c 

50 

1 

17.50 


D 

300 

j 

17.50 


A 
1.5 & IS 

l 100 & 1 lii 
$20.00 


B 

3 & 31 1 

1 50 & 1 5 
20.00 


C 

15 & 150 

1 in & 1 
20.00 



<> to IS volts in 1 in volt divisions and 

$20.00 



Typical Scale of Jewell-Milvay D.C. Meters — Note the Large, Easy-Reading Divisions 
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Milvay Experimental Switchboard 




No. 2430E. 



2430E. Experimental Switchboard. Milvay. Designed bj Prof A. W. Auger, Tilden Tech- 
nical High School, Chicago, Illinois. Consists of .1 suitable panel support upon which 
two double scale Jewell-Milvay meters are mounted. Ammeter reads to 1.5 amperes in 
1 lOOths and to 15 amperes in 1 lOths; voltmeter to 15 volts in 1 lOths and 150 volts in 
Is. Two simple switches permit quick changi from one range to the other. 

A suitable fuse protects the instruments against overloads. This portable unit will be 
found convenient in general laboratorj and lecture work such as: demonstrating the 
proper method of connecting ammeters and voltmeters into circuit, the purpose of fus< 
the power consumption of various types and sizes of incandescent lamps, the powei con- 
sumption of i )( motors, the efrecl of load on voltage, etc. A turn ol the instrument 
binding posts permits the removal of the meters for other laboratory service I omplete 
u nil two meters, as illustrated and d< st ribed $45.00 

243SE. Experimental Switchboard. Milvay. Same as 2430 E, without meters.. 



10.00 
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No. 726E Milvay Eight Range D.C. Meter 
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No. 726E. 



This new compact unit, designed by Jewell anil Mil- 
vay engineers, makes available for the iir-t tin « a 
meter with a full set of voltage and i urrenl ranges that 

as easj and convenient to use as a single-range in- 
strument. It- four voltage and four current rain 
ht ran.;.- m all— cover every experimental 

iking n valuable for lecture, student and research 
u..rk. It -Her- a host of advantage- not afforded by 
.in) other meter. 

Utmost Convenience Because of 
Extreme Simplicity 



The simple "plug-in" system the unique and ex- 
clusive nature which distinguishes the M11.\A\ 
EIGHT RANGE Ml. I I R iron, all other — places all 
rang. - at the in-taut command of the operator. It pro 
vides a method for switching am range into circuit as 
quickb easily, and accurately as a given resistai is 
introduced into circuit with a standard plug resistance 
box. A Few second- is all that is require. I to select the 
range besl suited for the work in hand, lhere is no 
confusing multiplicity of binding posts— no lead con- 
tions to chang* rhere are but two binding posts 
for connecting the instrument into circuit— no "press- 
for-volt-" buttons to push. In -hort it is as easy to 
use as a single-range meter. Such simplicity and con- 
venience have never before been attained in a multi- 
range instrument. 

Widest Possible Range of Usefulness 

It measures with equal facility the pressure ol .1 110- 
volt commercial circuit; the current consumption ol 
one or more incandescent lamp-: the voltage of drj 
cells. Daniell cell-, r.un-en cells, storage batteries, stu- 
denl batteries, "B" batteries, radio power units; output 
of dynamos; input of motor-: current consumption ol 
radio tube-, heating device-, cooking utensils; and th< 
characteristics oi all circuits whos« voltage and current 
fall within the ranee- ol the instrument. No other 
meter affords such a wide r; ol servici the servj 
of eighl separate instruments comparted into one sin- 
gle simple unit. 



A Low Cost of Economical Instrument 
The low price of this instrument — $45.00 — figun 
but $5.63 per rang This compare- with a price of 
$17.50 per range for single-range instruments and 
$10.00 per range for double-range instruments. Surely 
,1 [ s re al 1 omy to equip your laboratory with 
this new all-purpose MIL'S W EK.HT RANGE 
Mil ER. 

LIST OF RANGES 

l 1 0-150 volts in 1 voll divi 
1 2) 0-30 volts in 1 5 v< 'It dh isi< ins 

(3) 0-15 volts in 1 1" volt divisions. 

(4) 0-1 5 volts in 1 100 volt divisioi 

(5) 30 amp. res in 1 5 amp 

0-15 amperes in 1 1" ampere divisions. 
0- 1 p< res in 1 100 ami 

(8) 0-150 milliamperes in 1 M.A I 1 1000 amp. (divisions. 

Specifications 
Movement— Standard Jewell D'Arsonval Type with 

coil mounted in finest qualit) sapphire jewel-. 
Scale — Easy-reading type — 4' 4 inches long — 150 
-ions— marked with four series of figures as follow 

0-150, 0-30; 0-15, 0-1 
Voltmeter Resistance- About 100 ohms per volt or 

1500 ohm- for the 15-volt 
Ammeter Resistance— About 0.005 ohm for the 15- 

ampi re range. 
Pointer— Knife-edge type swings ovei parallax mirror. 
Zero Corrector — External adjustment type. 
Contact Blocks — Bra--, extra heavy, eight pair- with 

-ingle travelling plug for plugging-in an\ desired 

range. 
Top— I in. -t quality black Bake lite, with extra lar 

window to provide maximum scale illumination. 

Case — Of finely finished walnut. 

Overall Dimensions— 7 ' j inches. 

Guaranteed Accuracy — 1%. 

In every detail— ma P finish — appearan. 

this new M Jewell product refl 

.,1 fii instruments Tin "«. 

■ pure! • l>in ; I* »" an *■'■ 

instrunu 

Price $45.00 
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729E. Meter, Demonstration, Milvay. Visible form. 
\ volt-ammeter of the same design as our No. 728 E, 
but mounted under a heavy glass dome, so that all 
parts are in plain view, as shown in the illustration. 
The entire construction is revealed to view, thus 
enabling the student to clearly understand the dis- 
tinction between a voltmeter and an ammeter and 
to trace out all connections. When used as a volt- 
meter, connections are made to the post marked + 
and V. The current then passes from the post 
marked + through the moving coil and resistance 
coil to post V. When used as an ammeter, the con- 
nections are made to the posts marked -f- and A. 
The current passes from the post marked -+- to the 
post marked A, a small part of it flowing through 
the moving coil, most of it flowing through the low 
resistance shunt connected in parallel with the mov- 
ing coil. The scale has a range of 10 volts in 1 10 
volt divisions and 10 amperes by 1 10 ampere divi- 
sions. Calibration guaranteed to \% of the full 
ale $22.50 




No. 729E. 




i 



Nos. 2445E-24S0E. 

Jewell Hot Wire Ammeters 

(New Thermo-Couple Type) 

Measures with equal accuracy on direct, pulsating, or alternating currents of any frequency. Useful for 
ring antenna radiation, filament current-*, and storage battery charging rates. In the ordinary hot wire ain- 
fter expansion of a wire, which is heated by the current passing through it, communicates motion to the 
pointer through the medium of multiplying mechanism The inherent disadvantages of this type — constant 
strain on the wire necessitating frequent resettings to "0." causing ultimate breakage; slicking of the mechan- 
ism causing errors; and extremely slow action — are overcome in this new type, which in commercial radio and 
wireless work is rapidly replacing the other. The action of this new ammeter is as follows: 

The current passing through the instrument heats a thermo-couple which thus generates a D.C. current in 
a circuit into which a DArsonval movement has been connected. Since the pointer deflections are proportional 
to the current flow, the scale divisions are uniform throughout. 

Thermo-couple and movement are enclosed in a black enameled metal case mounted on a precision molded 
Bakelite base. The full circle glass provides maximum scale illumination under all conditions. The absence of 
frail mechanism insures longer and more dependable service. 

2445E. Milliammeters. Jewell Hot Wire. 

Xo A B C 

Range, miiliamperes 100 250 500 

No. of scale divisions 50 50 50 

Each $16.50 15.50 14.85 

2450E. Ammeters, Jewell Hot Wire. 

No A B C I) E 

Range, amperes 1 5 l (l 15 20 

Xo. of scale divisions ;,) 50 50 75 40 

Each ... $14.85 14.85 14.85 14.85 14.85 
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Jewell D.C Portable Meters 



\ fi n( portabl. Foi student's use, The extra long scale, 

shielding, finei I ical characteristics, and : <" • i eighl A the fea- 

tures which distinguish this nc» instrumem from othei similar types. 

,,„. ,.,„,, i s , . „, , . having twi partments on. Foi th< 

,„„l ser i„ ,.,.) th« i foi the shunl ting r« 

Iding against ■ ■ nil magneti. influence is, m phafacd bj , steel cover wl 

rs th. ■ .nun. A bal '■" '" ' 

■i - b-lil l>*Arso, Itsfitu 

i bj the high rata boul 100 

,.,,,„. „„ and the low resistance ol ohms foi .. II 

pointo i- of tlu anti-parallax knife edge i n / idmstea is ol the umpli 

ernal D ' '^' A ""'"-• wei « ht ' " 

, v , at instrument with i lu. itional laborat Meters marked witl 

',., j"„ . ds "i courses in entarj physics and electricity. G 



No. 2485E. 



2455E. Milliammeters, Jewell D. C. Portable. Single Range 

X,, • • ^ " *- 

Kane,', millianipen - 50 75 100 

No of seal, divisions , . 50 >- j>" 

Each $ 18 - 50 1850 1851 

2460E. Ammeters. Jewell, D. C. Portable, Single Range- 
No. .... \ B. C D 

Range, ami ' ] ^ ~ 

No. of scale divisions 75 4U 

Each $18.50 18.50 18.50 

2465E. Ammeters. Jewell D. C. Portable, Triple Range— 



3 
60 

18.50 



\o 

Ranges, ampi res 

No. of scali 

Each 

No 

Iv. -. - 1 1 . 1 1 ■< r. ■ 

No. i 'i -caK- dn isions 

Each 

2470E. Millivoltmeters. Jewell D. C Portable, Single Range 

No A B 

R ingi . millis olts 75 

No of scale <li\ isions 75 

Each $18-50 18.50 

2475E. Voltmeters, Jewell D. C. Portable, Single Range— 



V 

5-2 5-iU : 

50 

$21.75 

' ! 

25-2.5-0.5 

50 

$21.75 



B ■ 

Ml (U 

21.75 

II 
25 : 

50 
21.75 



No 

Range, volts 
No. i if scale divi 

Each 

No 

e, volts 
No, of scale divisii >ns 
Each .... 



A 

1 2 

60 

$18.50 



B 

18.50 
K 

50 
$18.50 



C* 

60 

18.50 

L 

60 
18.50 



2480E. Voltmeters, Jewell D. C Portable, Triple Range— 

\ B 

1.5 
\'o, of scale divi< 60 

Each $217 5 

So i " 

Ri ngi s, volts ..10 I-S0-S 

\ 
Each $21-75 21 

2485E. Volt-ammeters, Jewell D. C. Portable, Triple Range— 





Ranges, volts 
Rant 

\. . ■ ! i v i-. 

Each 
No. . • 

R ngi 
Mi i 
Each 



A 
\ 

$34.00 

G 
3-1 

$34.00 



It 

- -IS 

34.00 
II 
• 5-150 
I.! 

34.00 



I) 

150 

7 : 
18.50 

E 

— 

: 

50 

18.50 

c 

10-5 
50 

21.75 

K 

25-10-5 

50 

21.75 

C 

100 

50 

18.50 

D 
5 

18.50 

M 

75 

18.50 



i 
15-3 

21.75 

K- 

21.75 



10 

34.00 
K 

1 : 

3400 



E 

250 

50 
18.50 

I 

in 

50 

18.50 

D 
[0-2.5-1 

50 

21.75 

L* 

30-3-1.5 

60 

21.75 

D 

1: 
75 
18.50 

E 

7 5 

18.50 

N 

100 

18.50 



D 
50 

21 75 
I. 

21 75 



D 

15-150 
0.15-1. 

34.00 
I ■ 
3-1S ' 

' 

34.00 



I 

00 

',11 

18.50 

<;* 

15 

:. : 

18.50 



G 
500 

50 

18.50 

H 

50 

18.50 



I 

15-3-0.15 

21.75 

M 
30-<5 

21.75 



l 

50 

18.50 

1- 
Ki 

50 

18.50 
P 

120 

I n 

18.50 



l 

500 

50 

18.50 

G* 
15 

75 

18.50 

R« 

150 

18.50 



H 
50 

7 
18.50 

K* 

60 
18.50 

F 
15-3 ! 

75 
21.75 

X* 
31 1 1 " 

60 
21.75 

G 
75 
75 

18.50 

II 

3d 

.,(> 

18.50 
S 
00 

29.00 



i 

50 

21.75 
\! 

21 



I 
1.5-1 

34.00 

M 
• |o-l 50 

34.00 



I 
21.75 

21.75 



15-150 
•15 

34.00 

— - 

34.00 







No. 25C 
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en 



1 Voltm 



et< 









Page 96 







■^H 






CHICAGO APPARATUS CO. 



ZMilvay 



Electricity — Section E 




No. 2500E 



Jewell Laboratory Meters 

D.C. and A.C. — Accuracy 2 Per Cent 

These inexpensive instruments have proven very popular in school, college, and 
radio work where a fair degree of accuracy is acceptable. The electrical character- 
istics are very good for instruments of such low cost — about CO ohms per volt or 
600 volts for a 10-volt range. This indicates a low current draw — about 17 M.A. 
for a full scale deflection — making them satisfactory for measuring the low current 
circuits employed in experimental laboratory work. The D.C. movements are of 
the D'Arsonval pattern and the A.C. of the Iron Vane type. They are inclosed in 
a Mack enameled metal case mounted on a precision moulded Bakelite base. The 
scale — 2' + inches long — is under a full circle glass which provides maximum 
illumination under all conditions. Air-tight sealing protects the movement against 
dust and moisture. No finer small portable instruments are available to schools 
at such low cost. 



DIRECT CURRENT 
2490E. Milliammeters, Jewell Laboratory, D. C, Single Range. 

Xo \ B C D E F 

Range, millianiperes - • ■ 10 20 30 50 100 250 

No. of scale divisions.. 50 40 30 50 50 50 

E acn $10.00 10.00 10.00 10.00 10.00 10.00 

2495E. Ammeters, Jewell Laboratory, D.C, Single Range. 

Xo \ B C D 

Range, amperes 1 5 1" ^ 

Xo. of scale divisions 50 50 50 /S 

Each $10.00 10.00 10.00 10.00 

2500E. Voltmeters, Jewell Laboratory, D.C, Single Range. 

Xo * B C D E 

Range, Volts 3 10 15 30 150 

No. of scale divisions 30 50 3o 30 75 

Each $10.00 10.00 10.00 10.00 11.00 

2505E. Voltmeters, Jewell Laboratory, D.C, Double Range. 

^••:::::;:;;:::::::::::::::::::::::::::::::"::::::"::"":::'-'.:::::::::: im» 

Xo. of scale divisions ..,,. 

Each $12 - 50 

ALTERNATING CURRENT 

2510E. Milliammeters, Jewell Laboratory, A.C, Single Range. 

Xo A B C D E 

Range,' milliamperes 20 30 50 100 250 

No. of scale divisions 40 30 50 50 50 

Each $10.00 10.00 10.00 10.00 10.00 

2515E. Ammeters, Jewell Laboratory, A.C, Single Range. 

No \ B C D E 

I Range, amperes ) 3 5 10 - 

No. of scale divisions .50 30 50 50 /? 

Each $10.00 10.00 10.00 10.00 10.00 

2520E. Voltmeters, Jewell Laboratory, A.C, Single Range. 

No ..A B C D E 

Revolt; ::::::::::::::.. ... 10 is 30 so iso 

Each^r^^f!!"?:::::::::::::: »Soo i& J* 10.00 11.00 

2525E. Voltmeters, Jewell Laboratory. A.C, Triple Range. 

Ranges, amperes 

Xo. of scale divisions 

Each 



G 

500 

50 

10.00 



E 
30 
30 

10.00 



F 

300 

( ,o 

13.50 



B 
15-150 
75 
12.50 



F 

500 

50 

10.00 



F 

30 

30 

10.00 



F 

300 

60 

13.50 



A 
3-15-150 

75 
$15.00 
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Jewell Master Meters 

In D.C. and A.C. Models — Accuracy \ 2 Per Cent 




No. 2555E. 








CHICAC 



ft Am 
Each 

Ri 

ft Volt 

Each • 
I Volt 

Each 
2560E. Volt 

- 

Each 


















These nev portables an especially adapted to the needs of Uni ity, College, Technical School and En- 
gineering Laboratories, in the High Scl 1 laboratory thej an ideal forte; demonstration work, lecture 

wor ] a l laboratorj work and for checking the accuracy of th< less expensive meters used bj students. In 

addition to the vi rj fine < lei tr'u al i harai tei is I J- well Master Meters arc truly i pieces ol the instrument- 

,,!.,!., i s art In their produi tion the finest mat* rials and the most adva manufacturing processes are utilize d, 

I Ik precision molded black Bakeliti ■ ts< and cover with a red Bakelite sealing ■ kel between them, the 
non-shatterabl< glass, and tl* perfect method of sealing against lure and dust to protect the fine interi 

mechanism, are just a h w nples of the refinements incorporated in these new instruments, rhe result is a 

meter oi unrivaled beauty, utility, performance, accurac and value. I !■- i tra lari >ening in the cover pro- 
vides bettei scale illumination under all conditions. II.- scale, 4A* long, is hand drawn aftei calibration to 
eliminate th< erroi rent in printed scales. I Ik- knife edge pointer swings over an anti-parallax mirror. 

The zero adjuster is of the i ' rnal control typ» 

Tin resisl ol D.< voltmeters is very high — 100 ohms per volt, or 1000 volts for a 10-volt range instru- 

ment. The resistance of tlv DJ tmi etei corr< glj low— about .0075 ohms for a 10-ampere range 

instrument with proportionately lower p tances Foi high* Master mov< n ents are so responsive to 

small current impulses thai it h n possible to build \>.L. ten in this line. These are lisi 

under No, 25301 Mso a special high resistance voltxmtcr with the enormous resistai i 2000 ohms per volt 
is listed and describi d under No. 2565 E, Th< al ii struments will be found \ aluabh in testing cin uits carry- 

ing < Hn mely Small current - 

lii the \ C instruments an improved iron vane movement is employed in which the pointer del is pt 

portionat* to tl urrent in the coil. Good damping is obtained by means of a light fan blade attached to the 
moving system and operating m a sector-sha ped cl ber. Tin series voltmeter resi e is 30 ohms per volt at 

150 ohms, a character isti< typical onlj ol i >ion instruments. The ammeter resistance is cor re -in tndingly l< 

The mechanical and electrical properties ol this new line of portable meters an so tine that it has made 
possible the mosi tplet< series of instruments for D.t and A.C current and potential measurement Tl 
are listed below. In addition, it has made possible a of wattmel for powei measure nts M are 

ed on the following page. 

DIRECT CURRENT 

2530E. Microammeters, Jewell Master, D.C, Single Range. 

No A B C 

microamperes 200 3imi 50 

No. of scale divisions 100 150 1" 

Each $58.00 55.00 50.00 

2535E. Miiliammeters, Jewell Master, D. C, Single Range. 

No \ i; I D E 1 

Range, milliampt n s 1 25 1<>0 200 00 

No, of s< ale divisions 100 1"" 125 100 LOO 150 100 

Each $40.00 35.00 35.00 35.00 35.00 35.00 35.00 
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2540E. Ammeters, Jewell Master, D.C., Single Range. 

o *. A i: C D E F <■ 

Range, amperes 1 3 5 15 30 SO 75 

No. of scale divisions . . 100 ISO 100 150 150 100 150 

Each $35.00 35.00 35.00 35.00 35.00 35.00 38.00 

2545E. Millivoltmeters, Jewell Master, D. C, Single Range. 

No A B C D 

Range, millivolts 25 7? 100 150 

No. of scale divisions 125 150 100 150 

Each $35.00 35.00 35.00 35.00 

2550E. Voltmeters, Jewell Master, D.C., Single Range. 

No A B I D E F G 

Range, volts 3 15 30 50 125 150 250 

Mo. of scale divisions . . 150 150 150 100 125 150 125 

Each $35.00 35.00 35.00 35.00 35.00 35.00 37.50 

2555E. Voltmeters, Jewell Master, D.C., Double Range. 

No \ B C D 

Ranges, volts 3-30 15-150 75-150 150-300 

No. of scale divisions 150 150 150 150 

Each $37.00 37.00 37.00 40.00 

2560E. Voltmeters, Jewell Master, D.C., Triple Range. 

No \ B C 

Ranges, volts 3-15-150 15-30-150 15-150-300 

ol scale divisions 150 150 150 

Each $39.00 39.00 41.25 

2565E. Voltmeter, Jewell Master, D.C., Triple Range. Special high resistance type especially designed for 
measuring the voltage of radio and other circuits in which but very small amounts of current are flowing. 
UsO ,or testing the open circuit potentials of "IS" power supply units and other devices generating or de- 
livering small currents rated in milliamperes. Requires but 0.5 millianipere draw for full scale deflection 
and therefore gives good readings in circuits carrying as little as 10 milliamperes of current. Resistance is 
2000 ohms per volt for all ranges. Reads 0-50, 0-250, and to 500 volt-. Number of scale divisions — 
100 $100.00 



ALTERNATING CURRENT 

2570E. Milliammeters, Jewell Master, A.C., Single Range. Same as Nos. 2530E to 2565E, hut with dyna- 
mometer movement for alternating current. 

No. .; V B C D E 1- '■ 

Range, milliamperes .. 25 50 75 100 200 300 500 

Xo. of scale divisions.. 125 100 150 loo loo 150 100 

Each $27.25 27.25 27.25 27.25 27.25 27.25 27.25 

2575E. Ammeters, Jewell Master, A.C., Single Range. 

Xo A B C D E F" G 

Range, amperes 1 3 5 15 30 50 75 

No. of acale division,.. 100 150 100 150 150 100 1M) 

Each $27.25 27.25 27.25 27.25 27.25 27.25 32.25 

2580E. Ammeters, Jewell Master, A.C., Double Range. 

Xo A B C D 

Ranges, amperes !--' &.5-S 5 ; l $ 1( J;2p 

Xo. of scale divisions 50 100 100 100 

Each $38.75 38.75 38.75 38.75 

2585E. Ammeters, Jewell Master, A.C., Triple Range. 

o A _B C 

Ranges, amperes 1.5-7.5-15 2 - 5 "«a ,™ 

Xo. of scale divisions 75 1«0 100 

Each $58.50 58.50 58.50 

2590E. Voltmeters. Jewell Master, A.C., Single Range. 

Xo A B I D E f G 

Ranee volts 3 15 30 50 7? 150 250 

No. of seated vis ons.. 150 150 ISO 100 150 150 125 

Each $29.25 29.25 29.25 29.25 29.25 29.25 31.25 

2591E. Voltmeters. Jewell, Master, A.C. Double Range. 

Raneesvolts 6-30 8-16 15-60 75-150 150-300 300-750 

N lic^e divisions.;..... 150 80 ISO 150 150 150 

E ac h $36.75 36.75 36.75 36.75 38.25 42.75 

2592E. Voltmeter, Jewell Master, A.C, Triple Range. 

Ranges, volts i<n 

Xo. of rale divisions ,"*. 

Each $51 - 00 
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Jewell Master Portable Wattmeters 

In D.C and Single Phase A.C. Models 
Accuracy l 2 Per Cent 




Nos. 2595E-260GE. 



A positive necessity for measuring the power in the circuits of bell-ringing and experimental transformer 
bulb, electrolytic, and copper oxide rectifiers; an and in cam ent lamps; choke coils; toasters; percolate 
and <»ilicr A. i.. devia 5. Also useful in impedance, power (actor, and operating efficiency experiments. Be- 
cause of the "I. . or ' lea in alternatii [ urrents the true power a< 1 asured by the wattmeter is less than 
the apparc nt power (volts tin peres) meas i b) th» voltmeter and ammeter method. In experimental 

transformer circuits the difference often very la Hius with a power factor of <*?' t the volt-ammeter 

method will giv< 10 volt-amperes whereas a wattmeter will indicate the true pi to be 6-5 watts. I In- ex- 

ample is l>\ no means extreme and illustrates the importance of the wattmeter us a means for obtaining ac- 
curate power measurements. The growing practice oi manufacturers to rate A.C electrical equipment, uten- 
sils, and appliances in "volt-amps" instead of watts, as heretofore, is due to the growing knowledge that watt 
ratings are incorrect when the power factor ol the circuit on which they are used is less than unity, llie rea- 
son for the change can besl be shown experimentally l>\ comparing volt-ammeter with wattmeter power 
measurements for identical V.C. circuits. 

In D.C. work, wattmeters are useful for checking the accuracy of results obtained by the volt-ammeter 
method. In lecture and demonstration work they are more convenient than two separate instruments, besides 
they save time and calculation- 

Nos, 25951 and J'-uiE ar< houble-Ra instruments with two potential coils and one current coil 

Nos 2605] and 2610E are rriple-K instruments having two potential coils and a current coil so 

tapped that it> two halves may be conn* in -cries or parallel, thereby providing the third ram 

The metal link system ordinarily I in wattmeters tor cha g the current coil sections from series 

to multiple connection has been replaced tn foui contact blocks and three large thumb screws. The new 

stem is simple, quicker and loss-proof 

To assure full scale deflections even in circuits in which the power factor is as low as 65%, both potential 

and current coils have been - d to carry 5ir; abov4 th< ir normal rath 1 ontinuously. 

The electrical charact cs of Master Wattmeters are such that they may be used interchangeably on 
D.C. and Single Phas< A.C. circuits with results oi • ■ ual accu Laboratories can buy no finer Watt- 

meters at anj price. 
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2595E. Wattmeters, Jewell Master Portable, Double Range. For use on A.C. Single Phase and D.C. circuits 
up to 75 M'lis and up to ISO volts. (Normal rating.' 

No \ B C D E F 

Watt-. Low Range 0-7? 0-150 0-375 0-750 0-15< 0-3730 

Watts, High Range 0-150 0-300 0-750 0-1500 0-31 0-7500 

No. of scale divisions 75 60 75 75 60 75 

Normal volts 75-150 75-150 75-150 75-150 75-150 75-150 

Maximum Volts 110-225 110-225 110-225 110-225 110-225 110-225 

Normal amperes 1 2 5 10 20 50 

Maximum amperes 1.5 3 7.5 15 30 75 

Each $49.50 49.50 49.50 49.50 49.50 49.50 

2600E. Wattmeters, Jewell Master Portable, Double Range. For use on A.C. Single Phase and D.C. circuits 
up to 150 volts and up to 31 volts. I Normal rating.) 

No A B C D E F 

Watts, Low Range 0-150 0-500 0-750 0-1500 0-3000 O-7500 

Watts, High Range 0-500 0-600 0-1500 0-3000 0-6000 0-15000 

No. of scale division- 75 60 75 75 60 75 

Normal volts 150-300 150-300 150-300 150-3C0 150-300 150-300 

Maximum Volts 225-450 225-450 225-450 225-450 225-450 225-450 

Normal amperes 1 2 5 10 20 50 

Maximum amperes 1.5 3 7.5 15 50 75 

Each $57.00 57.00 57.00 57.00 57.00 57.00 

2605E. Wattmeters, Jewell Master Portable, Triple Range. For use on A.C. Single Phase and D.C. circuits 
up to 75 volts and up to 150 volts. ( Normal rating I 

No \ B I D 

Watts, Series, Low Range 0-75 0-187.5 0-375 0-750 

Watt-. Series. High Range I 0-150 0-375 0-750 0-1500 

Watts, Multiple, Low Range J 

Watts. Multiple, High Range O-300 0-600 0-1500 JJ-3000 

Xo. of scale divisions 75 75 75 75 

.Normal volts 75-150 75-150 75-150 75-150 

Maximum volts 110-225 110-225 110-225 110-225 

Normal amperes, -cries 2.5 5 10 

Maximum amperes, series 1.5 3.75 7.5 15 

Normal amperes, multiple - 5 10 20 

Maximum amperes, multiple 3 7.5 15 30 

Each $64.50 64.50 64.50 64.50 

2610E. Wattmeters, Jewell Master Portable, Triple Range. For use on \.C. Single Phase and D.C. circuits 

up to 15"i volts and up to 300 volts. 

No ^ B C D 

Watt.. Series, Low Range 0-150 0-375 0-750 0-1500 

Watts, Series, High Range I 0-300 0-750 0-1500 0-3000 

Watt-. Multiple. Low Range 

Watts, Multiple. High Range 0-600 0-1500 JJ-3 JJ-6000 

No. of scale divisions /=> \ § \? ~ « 

Knrmal volts 15(1-300 150-300 150-300 150-300 

Aorniai ^°its ?25-450 ''--450 > >5-450 >^-4<?0 

Maximum volts . — a-^ou — 3 ^ou — j -+ju _-. -*jv 

Normal amperes, series J 2.5 5 10 

Maximum amperes, scries 1-5 3.75 /:> y> 

Normal amperes, multiple - 5 10 -0 

i£ch mum . a T " s : ra . ultiple . :::::::::::::::::::::::::::: $72.00 72:00 72.00 72.00 
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No. 2630E. No. 2640E. 

Meters, Jewell, D.C. Accuracy 1 10° o . Finest quality instruments for testing, calibrating, research and 
other work' requiring the very hig — t order of accuracy Potentiometer and standard cell calibration, hai 
drawn scale, knife-edge pointer, anti-parallax mirror, large non-shatterable window, finest l>'\r- al move- 
ment, zero adjuster. Resistance, 100 ohms per volt; scale. In . niches long; dimensions. 1J 1 ;\1- \4 , inches; 
weight, I'- lbs 

2615E. Ammeters. Jewell. DC. 

\ (> ... A 1- I I ' 

|\ i i i i - .... j 

No>) ns< .. 250 )0 300 

Each $155.00 155.00 155.00 155.00 

2620E. Voltmeters, Jewell, DC. 

\ , i ... A * 1 ' I 

3 15 15 

V i0 10 10 

Each $15000 150.00 150.00 150.00 153.25 

Meters. Jewell. AC. Same as ' 51 and E, but with dynamometer movement foi alternating current. 

2625E. Ammeters, Jewell. AC 

No A B C D 

R; . amperes - • 5 l<> 

livirioni ..- 2S0 200 

Eaili .... $177.75 177.75 177.75 177.75 

2630E. Voltmeters. Jewell, AC. 

A ' 

Ran* volts 130 

No i divis 300 300 

Each $175.00 175.00 178.75 

Meters, Jewell, D.C. Accuracy X A%> Thi - rugged instruments are suitable for all kinds of g< il labora- 
tory work — testing, checking, calibrating, efc where high accuracy is important. Built for hard and constant 
51 r\!«r. Hand drawn scale, knife-edge pointer, anti-parallax m;rror. finest D'Arsonval movement, zero adjuster. 
rugged walnut case. Seal-. 6 . inches long; dimensions, 8 \x7 l /ix4ii inches, weight, '•'..■ pound*. 

2635E. Ammeters. Jewell. D.C. 

A B C D E r 

R i 5 15 30 50 

v. o! - loo inn 150 l ' ion 150 

Each $45.00 45.00 4VO0 45.00 45.00 45.00 

2640E. Voltmeters. Jewell. DC 

A B i D I 

Rang* 3 15 1 

150 150 15 IS 

Each $45.00 45.00 45 00 45.00 47 50 

Meters. Jewell, AC Accuracy J<%. Satin E and I with dynamometer movement for alternating current. 

2645E. Ammeters. Jewell. A.C. 

A B I D I l 

1 
scale di 1 no 100 150 150 100 150 

Each . . $36.00 36.00 36.00 36.00 36.00 36.00 

2650E. Voltmeters. Jewell. AC 

No A B C I> 

volt* 15 15 300 

i divis 150 1 ' : 15l 

Each $36.00 36.00 36.00 40.50 
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RADIO TESTING METERS 

2685E. Voltmeter, JeweD Radio. DC. Acroran 

1 

MT ; ; 

. - - 

.... 

■ 

- 

■ i 

... 

1MB' 

$22 

Jewell Radio. I C Accuracy 1 

$2: 

Jewell Radio AC Accuracy I 
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No. 2697E. 




No. 732E. 

2697E. Vacuum Tube Testing Outfit. I or measur 
\ acuuni tube chara< t< risl utlined in I cp 

of Tavlor, Watson and Howe's "General Physics tor 
the Laboratory." W ith this set th< grid voltage, 
plate voltage, and filament current rnaj I i tried 
will. In addition, tie grid voltage maj 1- applied in 
either direction, rhe rheostats, switch s, and bind- 
ing posts, mounted on a neat insulating bas< are all 
marked to correspond with the wiring diaj on 

pagi 159 of l.' l<>r. Watson and How< nual 

Connection to the current ■ nd meters is 

thereby fa< ilitated 

I omplete, as illustrated, on 38x50 cm. base, but 

without lube $32.00 

731 E. Microphone, Milvay Improved Form with 
Sounding Board. In older forms there is n d- 

ing board and !>oth carbon blo< ks art .cured 

to the upright. Such microphones to I ;I all 

must be affected bj sound waves powerful enough 
to cause the entire apparatus to vibrate. In the Im- 
pro> ed M ih aj M icrophom i ie ai bon block is 
attached to a sounding board sensitive to \ int 

sound vibrati< while the other is rigidly fa>tencd 
upright. This exclusively Milvaj construction 
is tKiini.il! \ far more responsive than the old, and 
actual tests in our own laborator) shov* that it » 
watch is placed on the sounding board, a greatlj 
magnified "tick" is heard in a telephone receiver lil 
our No, 983E when connected in series with tl 
icrophone and two dry cells like our No. 113E 
Piv placing the microphone and connected telephone 
receiver in different parts of the laboratory or in 
di ■ tit rooms it is p ble to transmit sound 
w electrical!} over distances, the same as in 

ordin ! telephoi i em. When the sounding 

board is subjected to sound waves, the mechanical 
resistance of the loose electrode, due to its weight, 




No. 731E. 




No. 733E. 

serves to vary the pressure at the contact, and this 
^ es : r rent a ^responding to the sound 
u aves i »j [ay telephone transmits rs woi 
essential^ this important principle. Mounted on 
neatl lished 14x16 cm. base .$4.00 

NOTE: 1 • telephonic micropb with Induction uoil 

ige 135. 

732E. Motor. Grinding. Universal type. Opera n 

either A.C. or D.C 1 10-volt circuits. & H.P flight 
but powerful unit As neat taroubl >ol as »t is 
possible to build a motor. Equipment include- whj 
arbor and emery wheel on one end of shaft, and 
thre< *< p pullej on the other, 8 ft. cord and attach- 
ment pluj sp< ed rheostat in Finished in 
black < el. i th ovi r all 4 " 11 not in- 
cluding the shafl extension of ; i inch ai both end 
Diameter of shaft, x /a ""-I 1 - Diameter of motor, 3 
inches Measur* t of bas< J inch* - N 

v ht, SV lbs $ 20 - 00 

733E. Motor. K. & D. Battery type. For use on lo 
voltage batter} irits This motor is built on the 

In ..i large machines. It stands i - high 

and weighs 20 With the excepl 

base, no cast iron is used in it^ struction. 

M i s made of the best charcoal iron annula Id 
trefullj taped and shellacked. The arm. 
laminated, slot wound. Self -lubricating bearinj 
instructed as to always be in perfi ilignn 
the cups having neat and efficient covet 
armature shaft with grooved brass pullej inch in 
dia er. rhe commutator -'-mucins are of ha 
copper, fully insulated with mica— a featu 

rarel) found in small motors. Self g brusl 

1 he machine is p i tly ventilat d and 

finished in bla< I- not paint. For its - 

ight this is the most powerful or 

* 5 -°° 



! 



i 




<a 





E Motor 

Bed for the 
copp 



- 






Motor 
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No. 2710E 



No. 2715E. 




No. 735E. 



2710E. Motor, K. & D., Power. Battery type. Tins 
machine is designed tor actual work. It is designed 
on the lines of large machines and i> constructed 
with care in every detail. I lie field is of the ring 
type, cast solid with the frame; coils are form 
wound. The armature is of the drum type, having 6 
ections; it is laminated, best charcoal iron being 
used for the disks. The commutator segments an 
of hard copper, carefully insulated with mica. The 
brush holders are of the radial type on an adjustable 
The brushes are of woven wire and art self- 

Ijusting, Finished in black enamel. Speed 1800 
R P.M. on a current of 2 amperes, 6 volts, with aver- 
age load. Weight, 9 pounds. Length of shaft, 6 
inches; diameter % inch. Grooved pulley l ' i inches 

in diameter $12.00 

2715E. Motor, K. & D, Universal type. For use on 110- 
volt A.C. or D.C circuit-. High grade construction 
throughout. Speed with average load, 2000 R.P.M. 
Shaft i inch with 1 inch grooved pulley. Space occu- 
■ -I. 4*4x3' [x3J4 inches, Will develop 1 50th horse- 
power and will not heat Up when operated continu- 
ously on either kind of circuit. $10.50 



735E. Motor, Universal. < operates efficiently on either 
110 volt D.C or A.C. (60 cycle) current and develops 
about 1 50 H.P. The pulley is \ x inches in diameter 
and is \ '-grooved for % to -. inch round belting. 

Fields and armature are laminated, and the latter i^ 
equipped w ith a heavy copper multi-section com- 
mutator, \\ bile the brushes are the finest quality 
spring-tension carbon type — '4 inch diameter. The 
substantial construction and provisions for oiling and 
\ entilation prevent this motor from heating up. 
even if operated continuously over long periods, It 
weighs 4 lbs*, is (>' 1 inches high, consumes but 0.25 
amperes, ami is finely finished in black enamel. Com- 
plete with cord and plug $9.50 

735Ed. Prony Brake Belt. For use with Nos. 732E, 
733E, 2710E, 2715E, or 735E Motors. Of .-inch 

round belting, with chain links at both ends tor con- 
venience in varying the effective length. Overall 

length, 27.5 inches $0.60 

Dynamos are listed on pages 52 to 55. 
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Motor Generator Sets 



A.C. to D.C. 



• 



' 







Nos. 2720E-2820E 



Much laboratory work requires direct cur- 

rent; the charf batteries, the operation 

of induction coils, electrolysis work, the operation 
poweriul in.i . effici* tests of D.C motors, 

of other DA. devices, arc typical examples In lab- 
orator ;ular supply is alternating cur- 
rent, a motor-generator set provides the i im- 

-!. :: venient and mo-t dependable i 

furnishing tl iry direct current. Because of the 

lack of coi plete specifications and data on mot 
gi nerator 51 ts available, it has always been difficult to 
select tl itfit besl suited for the work to be done in 
laboratory. I o assist prosp< < I n purchasers 
in making the proper sele< we list below I 

groups of motoi rators in output sizes from 50 to 

750 wattv 1 h group we list the voltage and 

amperagi output-combii ns in which they .'ire avail- 
able- In addition, i omplete 'lata 3- given for the motor 
used in combination with the generator and which mo- 
tor in every case has sufficient power to deliver the 
full rat. itput nf th<- g< itor. 

In sel< i motoi ator set. the first consid- 

eration is the maximum voltage and maximum ai 
age required I hus if it is desired to operate an arc 
lamp, tl sumption of which is usually 4 ; 

amperes at 4 ; vol the 4 re-110 500-\t 

outht ?^ 18001 ' w\i\ ' red. If the maximum 




No. 2825E. 



luirement involves the charging of a 6-volt storage 
battery, the current required would be 7-5 volts and 6 
to 8 amperes IThe 12-volt mperes-150-watt outfit 

■ J7 : I - tin ed. 

short, the motoi neratoi selected should cover 
th< maximum simultaneous voltage and arnpei e re- 
quircment, which in turn will determine the watt size 
of the outfit Thus, if the maximum requirement is 9 l / 2 
an at 32 volts, this amount of current could not 

be supplied by an outht smaller than 300 watts. If, 
h<>\\« the maximum requirement be only 5 amperes 

at 30 volts, a 150- watt outfit would meet the condition, 

I oi tin sake of simplicity in ordering, a catalogue 
number has been assigned to each and every outfit. 
and this number should be stated when ordering The 

motors in each outfit arc so designed that by the 

of a simple connection, which 

make in a few minutes by following the directions at- 

■ hed to the motor, it can he adapted tor operation on 

ther 1 in or 220-volt — 60-cj cl< alternating current. 

Tin* motoi generators lure list* st 

Xon stalling, Cool-running, High-efficient y Tyj 

I he brushes are well ii b d and the motors beii 

induction type ai [uipped with an efficient 

i cutting device, a starting i ity in motors 

this type. They arc equipped with a slou circulatii 
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filtering lubrication system. An ingenious device pro- 
vides effective ventilation. They are economical be- 
cause the design is such that all active material is 
employed to gain the utmost in strength and effi- 
ciency. The fine workmanship, materials, and finishes 



employed give these outfits a high-class appearance. 
Generator and motor are united into one housing, thus 
making them very compact. Screw holes in the base 
legs and external terminals conveniently located, make 
installation simple and easy. 





Generator Output 


Specifications 






Motor Specifications 




Cat. 


Watt 


Max. 


Max. 


H. P. 






No. 


ze 


Voltage 


Amp. 


Rating 


Will Operate On 


Each 


2725E. 


50 


12 


4.0 


1 '8 


110 or 220 Volts A.C 


$65.00 


2730E. 


SO 


18 


3.0 


1/8 


110 or 220 Volts A. C 


65.00 


2735E. 


50 


24 


2.0 


1 8 


1 10 or 220 Volts A.C. 


65.00 


2740E. 


50 


32 


1.5 


1 8 


110 or 220 Volts A.C. 


65.00 


2745E. 


50 


110 


0.5 


1 8 


1 10 or 220 Volts A.C. 


65.00 


2750E. 


130 


12 


13.0 


1 3 


110 or 220 Volts A.C. 


75.00 


2755E. 


150 


18 


8.5 


1 3 


110 or 220 Volts A.C 


75.00 


2760E. 


ISO 


24 


6.5 


1 3 


110 or 220 Volts A.C. 


75.00 


2765E. 


ISO 


32 


5.0 


1 3 


110 or 220 Volts A.C. 


75.00 


2770E. 


150 


110 


1.4 


1 3 


110 or 220 Volts A.C. 


75.00 


2780E. 


300 


24 


12.5 


3 4 


11(1 or 220 Volts A.C. 


105.00 


2785E. 


300 


32 


9.5 


3 4 


110 or 220 Volts A.C 


105.00 


2790E. 


300 


110 


2.7 


3 4 


110 or 220 Volts A.C 


105.00 


2794E. 


500 


24 


21.0 


1 


110 or 220 Volts A.C. 


135.00 


2795E. 


500 


32 


15.0 


1 


110 or 220 Volts A.C. 


135.00 


2800E. 


500 


110 


4.5 


1 


110 or 220 Volts A.C. 


135.00 


2805E. 


500 


230 


2.2 


1 


110 or 220 Volts A.C. 


135.00 


2810E. 


750 


32 


23.0 


1-1 2 


110 or 220 Volts A.C. 


150.00 


2815E. 


750 


110 


6.8 


1-1 2 


110 or 220 Volts A.C. 


150.00 


2820E. 


750 


2 30 


3.3 


1-1 2 


1 10 or 220 Volts A.C 


150.00 



NOTE: Speed of all motors is 1725 R.P.M., and all operate on cither 110 or 220 Volt A.C. — 60 cycle circuits. 



2825E. Motor-generator Sets with Switchboard. Con- 
sists of a motor-generator similar to those listed on 
the previous page, but with a control panel contain- 
ing Automatic cutout switch to prevent discharge 
of battery through generator, line switch, rheostat 
for reducing D.C. output from 24 to 6 volts, D.C. 



ammeter for reading charging current, and D.C. 
voltmeter for reading voltage of output circuit. 
These --elf-contained units are valuable for charging 
storage batteries (1-2-3 or 4 six-volt size in series) 
and for supplying current for regular laboratory 
u e. 



No A 

Output, watts 15° 

< Hitput, max. volts 24 

Output, max, amps r '- 

Motor, H.P. Rating ' • 

H0or220V. 

Motor will operate on A c 6Q CyC 

Motor speed, r.p.m "25 

Each $130.00 



B 


C 


300 


500 


24 


24 


12.5 


21 




1 


110 or 220 V. 


110 or 220 V. 


A.C, 60 eye. 


AC, 60 eye. 


1725 


1725 


165.00 


190.00 
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Fractional Horse Power Motors 




c 



hi< a6 ° 






No. 2830E. 



No. 2860E. 



NO.2870E 



i 



We list below a complete lin< of fractional horse 
power motors in siz< - from 1 100 H.P. to 1/4 H P. 
and in types suitable fi.r operation on both HO-voll 
and 220-voh A I and 1 ' ( cir< uits. Si ■ - from 1 H"i 
III 1 to 1 20 H.P. are suitabli foi operating stirn i • 
shakers, revolving electrodes and other lighl work oi 
an intermittent character. rhe 1. - art oi the 

constant duty type and excellent tor operating blow- 
ers vacuum pumps, grinders and numerous other like 
laboratory devices Ml ar< oi the finest manufacture 



an< ] have r< nents which adapt them particularlj to 
laboratorj service. Protective housing, excellent lu 
cation, terminals foi easy installation, 1< casl int< 
gral with tin frames and provided with screw holi 
for mounting, .md readib replaceable brushes arc a 

a of th< features in these motors which will be appn 
,1 i.v laboratorj workers. Available in ■ and 

eciflcal given below. Catalogue number and 

p, need be specified when ordering 

















1 i ii Rt -iiti«l 


i 


i lit 








L Mo. 


1 1 rse 
Power 


Current 


Volts 


i eles 


R.I 1 M. 


Pull 

1 »i im . 
Inches 


Bi It. 
I Ham., 

1 DC h* 


it 
Width, 
1 ncbi - 


i onsump- 

Ami" 


Type' 


Each 




2830E. 
2835E. 
2840E. 
2845E. 
2850E. 
2855E. 
2860E. 


1 100 

1 inn 

1 50 

1 so 

1 

1 25 
1 20 


A.C. 
D.C. 

A.i 
D.C. 
VC 
D.C. 

\ C. 


110 
110 

110 
110 
110 

lit) 

110 


60 

60 

60 

mi 


2200 
2200 
1800 

lSll'i 

1 81 II i 
181 

17; 


1 

1! 

1' 

i 

1 


M 

ft 
ft 

Va 






n is 

50 
0.37 
1.40 
0.72 
2.00 


s.w. 

S w 

SAW 

s VS 

v. 
s W 

P 


$12.00 
12.25 
15.00 
15.75 
18.25 
18.50 
16.00 
16.75 
17.00 
18.75 
18.85 
20.35 
19.00 




2865E. 
2870E. 
2875E. 
2876E. 


1 20 
1 20 
1 20 
1 IS 


X C. 

1 1 1 

D.i 


220 

lln 
220 
110 


60 
60 


1725 
1725 
1725 
1800 


i 
1 
i 


Va 

ft 
ft 




1.00 
0.70 
0.3S 
2.00 


S.P 

S H. 
S H. 

s.w. 


-E. Motor 
I 


2877E. 
2880E 


1 IS 
1 IS 


A.' 
D.C. 


220 

IK) 


60 


1800 

in 


r 
1! 


ft 
ft 




1 mi 
0.92 


S.W 

s w. 


I 


2885E. 


1 15 


D.C. 


220 




1 SI II 1 


1' 






16 


s w. 


20.50 


1 - the 


2890E. 


1 8 


A C. 


no 


nil 


17 


i 


Va 




3.20 


S P. 


16.25 




2895E. 


1 8 


AC. 


220 


60 


i: 


1 


Va 




1 60 


S P 


17.25 




2900E. 
2905E. 


1 8 
1 8 


D i 
D.C 


115 
230 




17 
1725 


13 

r 


Va 
Va 




1.50 

o ; 


i w 

1 w. 


20.25 
22.25 


1 

Q >Tiarao. Lt 


2910E. 


1 6 


\ ' 


110 


60 


1725 


2! 




VA 


4.40 


p. 


16.85 


Motor 


2915E. 


1 6 


\ C. 


22u 


60 


1725 






V/a 


2.2<> 


p. 


17.75 


2916E. 


1 'i 


1 i i 


115 




1725 


' 




1' 


2.00 


1 \ \ 


22.50 


2917E. 


1 6 


D.C. 


230 




1723 


2 




1! 


1.(10 


i AV. 


23.50 




2920E. 


1 4 


A i 


lln 


60 


1725 


2) 




l' 


= 4n 


S P. 


18.00 




2925E. 


1 4 


\ ' 


220 


60 


1725 


2V 2 




V/a 


2.70 


S.P. 


18.85 




2930E. 


1 4 


D.l 


11 ; 




17 


2Vi 




1 


2.70 


c.w. 


23.00 




2935E. 


1 4 


D.C. 


230 




1725 


2V 2 




1! 


1.35 


C.W. 


23.75 


1 Motor 



•NOTE: SW indi Wound; S.P. indicates Split-phase, a.c, inducl n lypj I >nstan1 » 

s H H; ; cr ,yp ( - , CW. indi s < ompound Wound Const • <i ana 



■ ' • 









K 
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No. 743E. 




No. 748E. 




No. 755E. 



743E. Motor, Little Hustler. Will run at high -peed 

one No. 113K Ur\ Cell or on a 110-volt A.C.Circuit 

through a Xo. 1033E Transformer. This motor is 

£ inches high, finished in black enamel, v\ ith 

nickel-plated trimmings. Has three-pole armature. 

msing the motor to start without assistance when 

the current is applied. 1 Ik- -halt. ' g inch in diameter, 

i- fitted with a pulley for running toys, models, etc. 
and will drive Xo. 753E Fan at high speed. .. .$2.00 

Dynamo, Little Hustler, \- liMed on Page 55. 

748E. Motor Parts, Little Hustler. These parts will 
enable the student to construct his own motor and 

thus demonstrate the principles he has learned. All 
part- readj to assemble into a finished motor like 
No. 743E. Explicit directions showing how to wind 
ami assemble accompany each set $2.00 

755E. Motor, A.C., 110 Volt. A low-priced power mo- 
tor lOr general lahoratory use. Operates on any 
1 10-volt, '<"-' j cle alternating-current lighting cir- 
cuit. Develops 1-25 horsepower. Speed 3600 R.P.M. 
The construction follow- standard commercial de- 
sign for heavy duty and continuous service; Two- 
pole laminated field; eleven-slot laminated arma- 



ture; eleven-segment, mica-insulated commutator; 
; 4 x5* 8 inch shaft; L-inch, V-grooved pulley for 
t<> V, inch round belting; wick-feed oil cups. Height 
A l / 2 inches, w eight 4' £ pounds $12.00 

756E. Motor Parts, A.C.. 110 Volt. These parts will 
enable the student to build a 1-25 H.P. A.G motor 
exactly like Xo. 7S5E illustrated and described 
a hove, thus demonstrating the principles he has 
learned. Requires very little skill to wind and a>- 
semble, and when finished is a perfect working ma- 
chine that will run on any 110-volt — 60-cycle — alter- 
nating current lighting circuit. All castings are fin- 
ished. Armature discs are assembled on the shaft. 
* ommutator, brushes, wire, screws, pulley, and all 
< itlur necessary parts are included. The assembly 
of this Set of Parts will gfive students the same in- 
sight into A.C. motor principles, design, and con- 
struction that the Xo. 748E Set of Parts has for so 
many years given in the case of the D.C. motor. Al- 
though only recently introduced these outfits have 
already been used successfully in the Physics and 
Electrical Departments of numerous schools. Com- 
plete directions come with each set $9.50 
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No. 763E. 






No. 768E. 



No. 770E. 



No. 771E. 



758E. Motor, Milvay. An improved form of St. 
Louis Motor for use in the study of motor and 
dynamo principles. The following points, which can- 
not Ik shown with an ordinary motor, can be shown 
to good advantage with the Milvay motor. The top, 
which carries the brushes, can be rotated to show the 
effect on the -peed by changing the point of com 
imitation. I he permanent field magnets can be 
moved away from the armature to show the effect on 
-peed by increasing and decreasing the gap between 
the field and armatun The same point can be 
shown with the electromagnetic field magnets, 1 
connecting a rheostat (No, 918E) into the battery 
circuit the effect on the speed when the resistance is 
increased or decreased may be observed. By revers- 
ing the permanent field magnets the effect on din i 
tion of rotation may be shown. By moving the per- 
manent field magnets out of the way and connectii 
the electromagnetic fields in parallel with the arma- 
ture, the characteristics of a Shunt-wound motor 
may be studied. Connecting the electro-magnetic 
fields in series with the armature, the characteristics 
of the Series-wound motor may be ob ed. Swing- 
ing the electromagnetic fields out of the way, mov- 
ing the permanent n ts hack into place, and con- 
necting a galvanometer (No. 523E) to the binding 
post terminals, in place of the dry cell, the character- 
istics of a dynamo may be studied. I very part is 
easilj aj ■ i ssible and always complefc l visible. Tl 
makes it easy to test the polarity of either end of tin 
armature core, as well as of the field magnets. Rui 
at high spe< <I on one dry cell or other battery. Com 
plete with both permanent magnets, electromagnets 
and full directions $5.00 

763E. Motor. Standard, No. 1. This motor is de- 
signed to run on a gle -ell, although two ma\ b< 
used if desired. If two are used, they should be con- 



cted in series. The motor develops sufficient 
power to propel i l! toys, model- and other 
similar devices. Finished in bl.uk enamel, nickel- 
plated trimmings. Weighs about 1 pounds; occu- 
pies a space . ; in< I 'juare. S] with average 
load, about J.JO0 R.I'.M $4.25 

763E. Motor, Standard, No. 2. Similar to No 1 
but larger and heavier with corresponding inci 
in efficiency. D< signed to operate on a two or three 
cell batter] Finished in black enamel, brass trim- 
mings. Weighs about 2- A pounds; ice 
about -4 inches square. Runs at ah. .in 2,800 R.P.M, 
with average load on a current of 2 amperes, 4 
volts $7.25 

769E. Countershaft. For screwing to table, bench. 
I -useboard, or other flat surface. Shaft, 12 inchi 
i- mounted in two end bearings and is parallel and 
about 3 inches above the base. * In this shaft are 4- 
grooved pulleys — 1, 2, 3 and 4 inches in diameter. 
These pulleys may be shifted along the shaft to any 
desired position and are held in place by set sci 
I -r<I in belting small motors and eng to other 
machinery $3.25 

770E. Speed Reducing Gear. For converting the high 
speed of motors into a slow. p< Ful motion. The 

round plate (shown at the left in illustration) may 
be removed if desired, and direct connection made 
to shaft. I his round plate is provided with screw 
holes for attaching a large wooden disk used for 
display and other purpose Diameters of (front* 
driving pulley — 2, 3 and 4 inches. Diameters of 
ide) driwn pulley — 2 and 4 inch. Both arc 
grooved for i n , t or J^-inch round belt. Worm and 
gear mechanism have a reduction ratio of 48 to 1. 
that is the 3 grooved pulley will m volutioi 

while the 2 grooved pullej i kes one. Base has four 
screw holes. The action of this gear i- no! revei 
ible; it can only be operated (in either direction) by 
applying power to the 3-groove drive pulle\ . . . .$9.00 

771E. Speed Reducing Gear. In this d« rice the worm 
and gear mechanism are enclosed in a e fill 
with grease. As a result all bearings are self-lubr 
eating. Runs silently and requires Httl ition. 

Diameter of (back) drivi ulky. 4 i Diam- 

eter of (front) driven pulley, 1. 1 .. 2 and 2 
inches. Worm and gear mechanism ; a rede 
tion ratio of 48 to 1, that is the single -un d dri 
pulley will make 48 revolutions while Chi I groov« 
pulley makes one. Both at rooved for ft cl- 
inch round belt Base has four w holes. T 
action of this gear is not reversible; it i onlj 
operated fin either direction) by applying power to 
the single-grooved drive wheel $14.00 
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Fig. I. 



Fig. 2. 



Fig. 3 



Fig. 4 



773E. Motor, St. Louis. Every part is easily accessi- 
ble and alwaj - completely visible. This makes it easy 
to test the polarity of cither end of the armature core 
— something which cannot be done in an ordinary 

motor. 

Runs at high speed on one dry cell. 

The top which carries the brushes can be rotate! 
to show the effect on the speed by changing the 

point of commutation. 

The permanent Held magnets can be swung awaj 
from the armature to show how the speed is affected 
by changing the gap between the fields and the arm- 
ature. 

By connecting a rheostat (No. 918E> in series in 
the battery circuit the effect on the speed when re- 
sistance is increased or decreased may be observed. 

By reversing the permanent field magnet- end for 
end the effect on direction of rotation may be shown. 

By swinging the permanent field magnet out of 
the way and * i »nne< ting the electromagnet * No. 7741 . 1 
in parallel with the armature as in Fig. 2, the char- 
acteristics of a Shunt-wound motor may be studied. 

Connecting the electromagnet in series with anna 
ture and cell as in Fig. 3. the characteristic^ of the 
Series-wound motor may be observed. 



Removing the electromagnet, swinging the per- 
manent magnets into place, and connecting a galva- 
nometer (No. 523E) as in Fig. 4. the characteristics 
<>r a dynamo may be studied. 

This model was suggested by the physics teachers 
of St. Louis and it has deservedly gained wide popu- 
larity. In many schools a sufficient number have 
been installed for individual student use. 

With two 6-inch permanent field magnets i |>ar 
magnet- >, on 8x10 inch mahoganized hardwood 
base $3.50 

774E. Electromagnet. Fe>r use with above motor in 
the study of Shunt- wound and Series-wi >und nio- 
tors .... $1-00 

776E. A.C. Armature. For use with Xo. 773E St. 
Louis Motor in the study of alternating cur- 
rents $1.00 

918E. Rheostat. Sliding lever type. to 10 ohms, 
round pattern, two binding posts, for regulating 
speed of above motor. (For further description see 
Rheostats in this section) $1.75 

523E. D'Arsonval Galvanometer. For use with above 
motor in the study of the dynamo. (For description 
and illustration see Galvanometers in this sec- 
tion > $6.75 
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No. 780E. 



780E. Motor-Dynamo Demonstration Outfit, Four- 
Pole Type, Stansico-Pratt. Repn section ol 
an actual motor of the la I four-poh I p< Tin 
yolk with four ; pieces att. I is urelj 
bolU -I to a 10x10 it». insulated ba i rhe tei n als ol 
i),, fi, [d coils arc brought out to eighi bindii 
po | i i:, armature is movable and its w indinj 
tei minafc »ur long flexible U ads I he fl; I s< i 
tional d to plot the liiu s of foi 
b 3 thi ipass or filings method. l o-mplet< with 

movable armature $10.00 

781E. Glass Plate. 12 in. square, to tit ov< i Mo. 78< 
Useful in plotting the lines of force by the filings 
method $0.75 

782E. Oersted's Law Apparatus. For the stud) of the 
ii . tic action ot currents and formulating Am- 
p« rule (righl hand rule |. I ;ists i m« 

u ! on which two parallel conductors with 

bindtni >sts are mounted; and a sensitive 15 cm. 
in. mint!.- needle pivoted midway between the paral- 
lel i onductors $3.50 



MUb 





No. 788E 



No. 783E, 




783E. Oersted's Law Apparatus. A IS cm. magnetic 
needle i< pivoted on an adjustable support so that 
it can he placed parallel nd above, below or on 
ther side <>f the horizontal wire, and with either 
ii- north pole or i1 outh pole close to and on am 
side of the vertical wire, The current from a single 
dr\ cell is sufficient to show a marked deflection or 
dip of the needle, thus - i ablii g the dire< tion of the 
ii. ti< field about a wire to be mapped out bi 
a la clas Mount* d on 10x30 cm. hardwood 
base $3.50 



88E. Parallel Current Apparatus. 1 \ opp< I 
suspended in a special stand with binding posts a 
rai ■ I so that currents may be made to How in the 
wii in the or in opp< i Paral- 

lel currents in the same direction cause repulsion; in 
opposite dm ctions attra< tion. Apparatus is about 
: cm. high $3.50 



No. 785E. 



OSCILLOGRAPH 

785E. Oscillograph, New Two-Ele- 
ment Type. For showing visuallj *>r 
cording photographically the wave 
!■ 'mi i ii an i curr< * i »r impulse 

'1 for the pre< n timing ol short 
intei vals. F i >r i purpi - in 

tion i a anal} I ; i - - \h \ 

indispi n sable 
instrument in phj I, engineei ing, 
thei labi >rati »rii [t n la y b< 

used to invcsl transients such as 

the variatioi '1 v< It t| 

during the short-circuit of an alt 
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No. 785E. 



nator, transformer primary, or motor field winding, 
etc.; to study the performance of short circuit 
breakers ; the current and voltage relations during 
the blowing of a fuse; the current and voltage rela- 
during the discharge of a condenser; the current 
■ I voltage relations during the interruption of a 

irk-COll primary. ct« 

Since the oscillograph shows visually what is go- 
ing on in electric circuit- of all kind-, the motion of 
things that m- >ve can he investigated by causing 
their movements to affect the flow ofacurrent. Thus 
heart beats, explosions, vibration in materials, etc.. 
can he investigated. Wherever there 1- a phenom- 
enon that varies rapidly with tune, an oscillograph 
n be made applicable to its study. Thus, in this 
new oscillograph one element may he made to re- 
al the "make and break" curve of a spark-coil 
primary, the time period <»i winch can be measured 
list the known time period of a 60-cycle curve 
traced by the second element, since both curves ap- 
ar side by side in the viewing screen or on the 
photographic record. Similarly, other recurrent 
phenomena can be timed with great precision 
list other cyclic curve- of known frequency. 

The element- are of the permanent-magnet type. 
A -ingle metallic filament is stretched down and 

u k again in a small intense field produced by a 
powerful permanent magnet. When a current flows 



through this filament, it- direction in the two por- 
tions is in opposite directions. Hence the two por- 
tions of the filament move in opposite directions. 
This causes a small mirror cemented across the two 
sections of the filament to deflect. This deflection is 
indicated by a beam of light reflected from the mir- 
ror. If a photographic record is desired, the re- 
iki ted beam of light is allowed to strike a moving 
photographic film. If a visual examination is de- 
sired, the reflected he-am of light first strikes the 
rotating mirror and thence the viewing screen. Since 
the natural frequency of the vihrator is approxi- 
mately In.uOO v.p.s.. the elements can follow alter- 
nations of electric currents within the audio fre- 
quency range. 

The two-elements, single phase motor, optical 
system, etc., are mounted on the underside of a stout 
insulating panel with all necessary controls conven- 
iently placed above. The whole i- mounted in a fine 
wood carrying case with handle. The cover, pro- 
vided with -lip-off hinges can he readily removed to 
form a hollow supporting base when the instrument 
is to be used in a vertical position for lecture work. 
The instrument is designed for operation from any 
110-volt A.C. circuit. Unlike older types, this new 
portable model is so simple in operation that any- 
one can use it. Including one film holder and view- 
ing screen $950.00 
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No. 2940E. 

2940E. Photoelectric Cell, 2-inch Bulb. This a 11 
especially suitable for general laboratory work — 
experimental, research, and demonstrate »n — \\ ith 
television, talking movie, telepl raphy, photom- 
etry, illumination control, alarm, color, • 
timing, and optical relaj rcuits, It- chiel char- 
acteristics are: High sensitivity, instantaneous 
tion, low dark current, long 1 ind r< S| ss 

to small changes of light intensil >r. I he 
tube base has four prongs, two lor the purpose of 
mechanical support only. Fits anj receptacle de- 
signed for four-prong radio tube ol the X- 
class $17.50 

2941 E, Receptacle. For mounting No 2940E. A 
standard receptacle tot four-prong tul Its con- 
struction injure- excellent contacts and good m< 
chanical support for ih» cell about 2 
inches $0.35 

2946E. Photoelectric Relay and Light Source Com- 
bined. A complete electricallj operated switch with 
I. earn of light control. Any interception ol the be. mi 
of light by an object passing between the lens and 
mirror causes the relay contact to i 1 ■ • It is tl 
fore possible to operate signals, counters, power 
switch) md practically ai 5 other sorl of an elec- 
trical device by the medium of light. Consists oi a 
lamp, photoelectric cell, amplifier, tube, and all other 
electrical component - mounted in a metal - a 1 Hie 
light from the small lamp is focused by means of 
the upper lens upon a remotelj placed mirror from 
which it is reflected to the lower lens in the case. 
The photoelectric cell re> - the light collected by 
the lower I A few of it- many practical its* 

are: Optical counting, automatic trol of ilium* 

inants, testing of rot g dei operation of trj 

pas- als, op< ration of camera or signals at finish 
line in race-, controlling' n d< vices on chron- 

ographs or ant< tniatic recording instruments, fric- 
tionless timing or control of apparatus i>, pendu- 
lums or pendulum clocks, controlling switcl it 

high speed, starting, stopping and r< otors 

and machines. 

To operat . tli. unit is ci d to a 110-volt, 60 

cycle lighting circuit by means of the cord and plug 
5U| A -ccond cord which 1- ipplied is 




No. 2948E. 

connected to the relay con s for operating a lamp. 
• miter, power switch, etc. The mirror placed at a 
distance 2 to 30 Feet is adjusted until the beam 
of light from the upper lens is reflected upon the 
lower lens. Final adjustment is made b> turning a 
r< u on the front of thi se until 1 

relay clicks when the light is interrupted with the 
hand. This adjustment takes but a few seconds. 
The contacts of the rela re connected within the 
case to The 110- volt, I <\v lim The relay COl 

will then lore op. rati 110-volt, 60 cycle I. mips, cow 
ers, and mercurj switches. The relay contacts can 
wired without 110-voIt, 60-cycle power supply 

that devices operating cm circuits other than 110-volt. 

le. maj be operated from the relay contat 
in series with the required current sour» 
This unit will respond up to 1200 interruptions p 

minute. When devices to be operated from the reli 
ts drau 111 SS of 60 watts, the No. 2' 

Pi Switch listed on page IIS shouldbe us 

I 1 unplete unit, \\ ith photoelectric a lb amplifier, \\g 
bulb, mirror u ith bracket and two « ords. For use on 
110 to US-volt, 60cy< le V.C circuits onh , $65.00 

2948E. Magnetic Counter. For use in the relay 
tact circuit of No 2946E I nit or other 110-volt, 

cle circuits. Very positive in its action, does not 
chatter, and will count up to 250 light variations | 
minute. It has five wheels, counting to 99,999. < I 
turn of the reset knob n turn- all wheels ti 1 o. 

r of proper size is provided across the 
counter coil to prevent arcing of the relaj 1 on- 

5 $27.50 

2949E. Magnetic Counter. Same as No. 2' : . but 
wound for use on 6-volt DC. circuits. An 1 c« 1 111 
electrically operated counter suitable for main lab 
atory purposes $25.00 
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No. 2952E 



No. 2956E. 



No. 2957E, 



2952E. Mercury Contact Power Switch. For use in 
the relay contact circuit of No. 2946E Unit for 
opening and closing the power supply line to elec- 
trical devices having heavy current draw and to be 
controlled by the beam of light method. The local 
circuit of the switch is an evacuated mercury con- 
tact tube capable of opening or closing a non-induc- 
tive circuit of -0 amperes at 110 volts or 10 amperes 
at 220 volts. This switch is so wired that any in- 
terruption of the beam of light from No. 2946E 
Unit will close the circuit in which the apparatus to 
be controlled is placed. Thus, it starts devices when 
the beam is interrupted. Maximum operating speed, 
about 60 variations per minute $20.00 

2953E. Mercury Contact Power Switch. Same as No. 
2952E. but wired to open (instead of closing) the 
secondary circuit in which the apparatus to be con- 
trolled is placed. This type stops devices when the 
beam is interrupted $20.00 

2956E. Photoelectric Cell, Liquid-Type. (Patented.) 
A new light-sensitive cell that generates its own 
urrent, about one milliampere, when exposed to 
direct or reflected sunlight, or other strong light. 
It will operate Xo. 2957E Relay, when the same is 
placed in a circuit through which a current of about 
0.-4 milliamperes is made to flow, the additional cur- 
rent necessary to properly close the relay contacts 
being supplied by this photoelectric cell, when a 
beam of light is made to fall upon its cathode. 

The light bulb, bell, electric counter, or other de- 
vice which it is desired to control, by directing a 
light beam upon the cell, together with the current 

Ipply necessary to operate the device, must be 
placed in series with the relay contacts. These con- 
tacts, in a sensitive relay like our Xo. 29S7E, must 
necessarily be quite small, thus making their carry- 
ing capacity likewise quite small. Hence, only de- 
vices having a low* current draw — about 2 watts — 
can be safely operated in the circuit which they make 
and break. 

However, by placing a polarized relay like our 
No. 955E in this circuit; with the light or bell, and 
the current supply connected to the contacts of this 
5< cond relay, more powerful devices can be oper- 
ated. By placing colored glass plates, colored solu- 
tions, turbid water, smoke, etc., in the path of the 
light beam their effects upon the action of the cell 
can be shown. Likewise, the reflecting power of 
various surfaces can be demonstrated. In fact the 



applications are almost endless, being limited only 
by the resourcefuhu — of the operator. 

The cell consists of a liquid-filled glass jar with 
sealed-on bakelite top to which the cylindrical-con- 
cave, light-sensitized cathode and slender rod->haped 
anode are attached, both being provided with suit- 
able external binding po>t terminals. Overall 
height. 12.5 cm $10.00 



To fculb.&ell,. Current 
Supplvj.or Second Qelay 




Anode A 
Cathode t 



N.29J6 C 



Photo Cell 



Variable Pheoslal 
Mai Bf3>5 6000 ©fcrni 




N.922E oo 



Nttl3 t 



Wiring Diagram for No. 2956E Photo-electric 

Cell and Accessories. 



2957E. Sensitive Galvanometer Relay. This little 
instrument contains a moving" coil not unlike that 
in portable galvanometers. A current of 0.5 milliam- 
peres produces full deflection, closing a pair of con- 
tact points brought out to binding post terminals at 
the back of the instrument One of these posts and 
a third constitute the terminals for the moving- coil. 
Especially designed for use with No. 2956E Liquid- 
Type Photoelectric Cell described above. Diameter, 
58 mm $12.50 

922E. Rheostat, Variable. (No. 00.) For regulating 
the dry cell circuit employed in connection with No. 
295&E Photoelectric Cell. Maximum resistance, ap- 
proximately 6140 ohms. At 1.5 volts, with the full 
resistance of this rheostat in circuit, the current flow 
is about 0.24 milliamperes $8.00 
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2960E. Polarity Indicator. Consists oi two electrodes 
sealed into a glass tube filled with a chemical solu- 
tion. Wl.ni connected into a circuit the solution 
about the positive electrode turn, red while thai 
about the negative remains uncolored. Useful in 
determining the polaritj of circuit terminals and th< 
,!,,-,, ,:,,,, oi - urrenl flow. Mounted in protective 
housing. For use on D.( . • in uits up to 50 \.. it. .$3.00 

2965E. Polarity Indicator. Same as No. 2960E, but 
,,„ „„ mm I m , ircuits from 50 to 600 volts. . $3.00 

2966E. Pole Indicating Paper. Negative pole shows 
re. I stain where two terminal- arc pl.iccd close i 
. ther on a pii i i ol this paper, moistened. Book ol 

25 1 7x1 i in | strips $ - 15 

793E. Primary and Secondary Coil. For the study of 
current induction. The larg< number of windings on 
the secondary insures positive results. Mounted «m 
two hardwood spools, the outer one provided with a 
base, the inner one removable. The inner -pool 
(primary) is wound with a few turns of coarse wire. 




Nos. 2960E-296SE. 



vfU 




No. 808E. 



No. 793E. 



the outer (secondary I with many turn-- of fine wii 
Each coil is provided with suitable binding posl 
Total height about 20 cm. Complete with soft iri 

core $4.25 

808E. Push Button. Wood. Regular size, with -> r. v . 
top, diameter 55 mm $0.15 



Rectifiers — Battery Chargers 





No. 818E. 



No.815E. 



818E. Rectifier, Electrolytic (Nodon Valve). For u 
• Hi llo or 220 volt A.t'. circuits to give a unidirec- 
tional current adapted to the needs ol tain labora- 
tory work- electrolysis, electroplating, charging 
storage cells, etc. The a< tion of this rectifiei is dm 
to the fad that an electric current will not entei an 
electrolyte from an aluminum electrode, but will do 
o freely from a lead electrod* The electrode 
eight 7 2 i. lead plat* >ur 2x2 3 alumi- 

num rods— are atuclu-d to a substantial non-con- 
din ting to] The t< »p conm >ns an metal bai - 
provided with binding posts foi i ■■ ng into th< 

A.C. line and ' ofl thi I KC. curi h< 

75 cm. support rod in the cent porting the 

el when raised out of the solution, in which 
position n i- rifhisabk- to keep them when not in 
us< Small currents- ; to 10 amper iy b< 

drawn from this i f< >i hours at a time 
run »r proportionately shorter periods. Com- 
plete with hardwood L- upport rod, fout 
jars, chemii als, and full din I as , .$25.00 

819E. Chemicals for No. 818E. 

Per complete charge $0.50 



815E. Rectifier Unit, Dry Plate Type. Because of 
it- many advantage; — compactness, ruggedn- — . non- 
breakability and adaptability — drj plate rectifier 
units tri i fctensively employed in the operation of 
dynamic speakers, railroad g devices, elec- 

tric tim» i l< h ks, batfc hargers, radio power pack 

Beii concealed, built-in part which operafc 

smoothly ami silently, it- presence is seldom real 
and it- function lit 1 1- ated. 

roaffi »rd schools an opportune \ to 5tudy and te 
the performance of this marvelous device we offer a 
full-wave standard i omm< rcial unit suitably mount* 
and provided with convenient terminal 

In use, an A.C current of 9 to 12 volts is im- 
pn 5S< d on the A < terminal-. I he resulting E. M. 
F. at the D. C terminals varies from 6 to 7.5 i 
and the output from 0.25 to 2 amperes I his D.( 
output may be used to operate bells, -mall motoi 

lamps, electromagnets, etc. It is also excellent for 
char] '«\olt storage batteries, Our No 1033 E 

or 1034E transformer i* an excellent sourer of lo 

voltagi Y C. current for operating this rectifier unit 

i:> varying the A. C. input vottagi and the I 1 ( 

urrenl draw and employing meters in both circuit- 
data can b< secured which when plotted will accu- 
rately reveal the performance character!! of the 
unit. Such a performance test is hound to pro 
in- and profitable to students in electrical 

and radio coursi 

Mounted on 10x15 cm. hardwood base with plainly 

marked terminals as illustrated $6.50 
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No. 822E. 

822E. Rectifier, New Dry Plate Type. Provides a de- 
pendable source of rectified current (6 volts, 2 am- 
peres) from any 110-volt A. C. outlet. In the 
laboratory this rectified current can be put to many 
ii^N, such as: storage battery charging m-volt >. 
electrolysis, electroplating, energizing electromag- 
nets, operating small motors, quantitative analysis 
of alloys and in the study of radio tube character- 
istics and the wave shape and form factor of rectified 

currents. 

In operation the rectifier is dependable, noiseless 
and efficient. It is a full-wave rectifier, that is, it 
rectifies both halves of the A. C current wave. As 
a battery charger, the charge rate tapers off as the 
battery take- Its charge so that no damage will occur 
to either battery or charger from long continued use. 
In fact, it may be used to float across a battery to 
maintain it in full charge condition. 

Xormal output, o volts and 2 amperes. Inclosed 
in attractively finished metal housing, u'jx^'jxJ 
inches. Provided with rubber feet to protect table 
top> against scratching. Hole in back extension 
plate permits the hanging of the rectifier against a 
wall or side of a cabinet. The output posts are con- 




veniently located in front at the lower end of the case 
and the polarity of each is plainly indicated. Com- 
plete with cord and plug $9.50 

824E. Rectifier, New Dry Plate Type, 6-ampere size. 
Same as No 822E, but larger. Xormal output. 6 
\olts and <» amperes. Will charge storage batteries 
more rapidly; will decompose water in electrolysis 
apparatus faster; will energize larger electromag- 
nets, developing greater lifting power; will operate 
larger motors etc. For operation from any 110-volt 
AC. outlet. I K-erall size, <»' ;.\lu J _.\2 u inches. 
Weight, 13 lb. Complete with cord and plug. .$25.50 

825E. Tungar Replacement Unit, Dry Plate Type. 
For replacing the gla^s bulb in battery chargers or 
rectifiers having a two ampere charging rate. With 
Edison screw base and top connecting pin. These 
are single-wave units that will give a life-time of 
silent, dependable service $4-.00 

829E. Tungar Renewal Bulb, Five Ampere. For bulb- 
type battery charger having a 5-ampere charging 
rate. For use on 110-volt, 00-cycle circuits. (Dry 
plate renewal- for 5-ampere chargers are not avail- 
able) - .....$8.00 





No. 828E. 




No. 830E. 



828E. Resistance Board, Milvay. As used in Millikau. 
I -ale and Bishop's Course. For showing the relation 
of length, diameter, material and method of connec- 
tion to the resistance of an electrical conductor. I- our 
Kill cm. lengths of wire — one each hare < -■. nnan 
Silver wire Xo. 24 and 30, bare iron wire Xo. 30, and 
bare copper wire No. 30 — mounted on finely finished 
14\32o cm, wood ba-c, with eighl lar^e binding 

posts $ 4 - 00 

830E. Resistance Board, Fuller and Brownlee's. For 
usi in Laws of Resistance determinations (Exp. No. 
73) as outlined in "Laboratory Exercises in Physics," 
by Fuller and Brownlee. Five binding post terminals 
are provided SO that the potential drop over and cur- 



rent flow through 2 meters of No. 28 copper wire, 
4 meters of Xo. 28 copper wire. 2 meter> of Xo. 22 
wire and 4 meter- Xo. 28 wire can be most con- 
\. niently measured by the ammeter-voltmeter meth- 
od. Wires and terminals are mounted on a finely 
finished hardwood K)5\12.5 cm. board $4.50 

831E. Resistance Board, Laws of. For convenience in 
connecting test wires, dry cell, and voltmeter into 
the circuit used for determining the relationship be- 
tween the resistance of a wire and its length, cross- 
-r< tional area, and material. See Exp. 64. "Labora- 
tory Exercise- in Physics." by Fuller, Brownlee and 
Raker. Three double Fahnestock binding posts on 
hardwood board $1.50 
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No. 791E. 



791 E. Potentiometer, Pye's. For determining the 
electro-motive I of several galvanic cells, singly 
i nd m combination, by the pot* ntiometer meth< 
described in 'Manual oi I c| >eriments in < rcneral 
Physics/' by William F. Schulz, Ph.D., Assistant 
Professor of Physics, I ty of Illinois. Con- 
sists of a uniform high resistance wire 10 meters 
long, drawn back and forth for convenience sake, in 
ten lengths of 1 meter each, on a hoard supplied u ith 
a millimeter scale. This si ah < i ables lengths oi wire 
from either end of the loop to b easured directly. 
The contact key is carried b: sliding bridge, so that 
contact may be made at any point on any one of the 
ten lengths of w ire, I 1 u- k - >sitions on the bridj 
are numbered t< * -pond with the wire with which 
the key makes contact. Suitable binding posts are 
provided for connectii Llvanomet* d batti 
into circuit. Materia ! workmanship strictly high 
grade $25.00 

2970E. Potentiometer. Precision Form, Type K., L. 
& N. For measuring potential difference by balanc- 
ing the unknown potential difference against a known 
voltage drop. I fn advantagi - of this method are 
it- extreme precision and also tin* fad that when the 
condition (.t balance i- obtained, no current is b< 
taken from the sourc* of e.m.f. being measured 
While n- direct reading range is up to 16.1 volts 
this can be i ■ t< nd» d to 300 \ olts or 7 : <i voltj 

the USe "I Suitable resistance- or thi volt I" 

listed elsewhere in this section 

It is obvious thai if a drop within the direct read 
ing ran-, over ■■ fraction of a known n si 

tanc< conne< ted to the unknown e.m.f can be meas 
ured. the drop over the entire resistance is instantly 
known. Thus, if the drop 200 ohms measure 

1.5374 w<\ this constitutes the 1 100 part (of 2n.ni.in 
ohms) of the total resistance aci < - th< unknown 
e.m.f.. the value of the unknown e.m.f. would ] 
153.74 volts. This is the method employed in cali- 
brating and testing voltmeters. Current Amu ca 
also be measun d with a pot< ntiometer by measurn 
the voltagi drop ss a known n mce, i.e., a 

standard resistance adjusted to a definite value, [| 
is evident that when the voltage drop and the n si 
tanci are both known, the current flow can then be 
calculated from Ohm's law. Thus, if the voltaj 
drop is .1545 volts ov< r ird n im - of 1 

ohm, the current flow is 15.45 ai ■ res This is the 
method employe d in calibrating and testing am- 
meters. 

The al>ow example - indicate the u ilness of this 
instrument in electrical measurement, calibration. 
checking, and testing work Because no other type 
ol instrument produces more precise results, this po- 
tentiometer has become the recognized standard for 
such \\ ork. 

In the physical laboratory it has mans other u 
a* well, such as measuring the e mi. of oth< r cells by 
comparison with that ■ standard cell: the mea 
urement of tl of thermocoupl s, providing: a 

method for measurin mperatures with an a< curacy 
equal to or better than the best mercury thermomi 
ters, and for an] other pun meas- 

urement of potentials. 




No. 2970E. 

It reads direct up to 16.1 volts. It has tbr 
ranges. .161 volts down. 1.61 volts down, and 16.1 
volts down. The essential electrical circuit con- 
t- of 15 live-ohm coiU series connected and hav- 
ing in s Cr ies with them a slide wire, the resis! 
of winch from to 1100 on the scale is : ms. 

Oi ta< t point makes contact between any two of the 
five-ohm coils, and another contact point makes con- 
tact at any point on the slide wire. The current flow 
through these resistances is regulated to exactly ,02 
ampere. Consequently, the fall of potential aero— 
any one coil is 0.1 volt and that across the slide wire 
0.11 volt. The total potential drop over the 15 coils 
d wire is, therefore, 15x0.1+0.11, or L61 volts. I M~ 
tin- !.? volts can b< varied bj "1 volts, and 

"11 volts by indicated steps of .00005 volts, and I 
i stimation to .00001 volts or 10 n ii rovolts. 
i hanging the position of one pine the fall of poten- 
1 I coils and wire is reduced to one-tenth its 

irmer value and the potentiometer reads to 0.161 
volts down by indicated steps of ."1101105 volts, and 
lo estimation to .000001 volt, or 1 microvolt. The 
resistances, being found on metal spooK. are able I 
di<sjpat« a comparatively large amount of « 
This allows the instrument to be used for the direct 
measurement of voltage up to 16.1 volts without the 
use of accessories 

For measuremei sing from three turns of the slide w 

three studs on the dial switch accuracy t .1 

I it all measurements utilizing t!m< 01 more switch 
the accuracy is iu<; or better. The slide wire 
n turns on a cylinder IS cm. in diametei Ct is 
cm, long .n h turn represent* 1 volt The di rcpre- 

I ol a turn arc about 6 ran 
divided int« i divisions. 1 1 i- tc the 

ths. The verticil scale shows the number oi turns, ai 
circular scale the fracti rn 

■ ntiometers haying on! ten slide wire turns (1000 
il is difficult to follow an e fluctu 

bet -hies ■ riding to scale reading int 

slight!) under to a point slightly I 1 the 

Natural! cover this range res movenv ick a 

forth oi the contact swi 

ck and ra one end 

■' wire to the or through practically ten turns, l 

obviate tins run 
•h n s in 11 

trk c at 

le. 

Tin instrument is of the finest workmanship, ma- 
terial, and finish throughout, and is furnished with a 

M>klet giving circuit diagrams, full directions, 

- ithcr valuable information $250.00 
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2975E. Potentiometer, Students', L.&N. A highly ac- 
curate yet inexpensive instrument for teaching the 
principle - and advantages of measuring unknown po- 
tentials by the potentiometer method. Featur. s 
which adapt this instrument especially to student 
use are: 1. The accuracy is high enough for serious 
investigational work in physics, physical chemistry, 
metallurgy and instrument calibration. 2. Rugged 
and comparatively inexpensive. 3- Its flexibility per- 
mit- of a wide variety of measurements in the edu- 
cational laboratory, 4. The circuits within the in- 
strument have been made simple enough to be clear 
to students, and all accessories, such as keys, 
-witches, galvanometer and standard cell must be 
connected in circuit by the student. This procedure 
makes the student familiar with the potentiometer 
circuit. 5. In general, the design follows that of the 
No. 2970E Type K Precision Potentiometer, so that 
work with this students' pattern is excellent training 
for later work with the precision instrument. 

The Students' Potentiometer is assembled on a 
grained bakelite top plate, mounted in a polished ma- 
hogany case, with cover. 

I wo ranges are pri »vided : to 16 millivolts, to 16 
volt-. The desired rangi is selected by connecting to 
the proper binding post. 

The low range is provided For temperature meas- 
urements with thermocouples. It permits compara- 
tively low temperatures to be measured with base- 
metal thermocouples and high temperatures with 

noble-metal coupK 

The potentiometer contains only the calibrated 
resistances, all accessory apparatus being external. 

The calibrated resistances comprise a scries of fif- 
teen 10-ohm coils, with a dial switch, and a 10-ohm 

LTCUlar Slide wire. The dial resistances and the total 
resistance of the slide wire are adjusted to an ac- 
curacj of .04 per cent. The slide wire has one hun- 
dred uniform divisions, accurate to .5 division. Meas- 
urements on the 16-millivolt range are accurate to 
.005 millivolt and on the 1.6 volt range to .0005 volt. 



There are no moving or sliding contacts within 
the potentiometer, except two contact points. All 
other connections are brazed or soldered. The mov- 
ing contact points are in the galvanometer circuit 
and not in a calibrated resistance circuit, so that any 
variation in contact resistance at these points can 
cause no error in the measurements. 

The connections to the calibrated resistances are 
brought out to ten binding posts, five on either end 
of the instrument. For potentiometer measurements 
only six binding posts are involved and only five are 
actually used. The six binding posts involved are 
the five located at left of the instrument and the one 
located in the central position on the right. The 
Other four binding posts at the right of the instru- 
ment are provided for making independent connec- 
tions to the slide wire, either with or without end 
coils, so that the instrument may be used as part of 
a Whcatstone bridge assembly. For this purpose an 
additional scale. to 1000, is provided on the slide 
wire. 

As illustrated, with booklet containing circuit dia- 
grams, assemblies for various classes of measure- 
ments, and full instructions $70.00 

2980E. Volt Box, L. & N. In order to calibrate a 
voltmeter, the range of which may be several times 
reater than the fundamental range of the poten- 
tiometer (1.60 or 1.61 volts), or to measure poten- 
tials exceeding the potentiometer range, a voltage 
multiplier known as a volt box is employed. This 
consist, of a series of resistances so arranged that 
.1. ,01, or .005 of the voltage thrown across its ter- 
minals can be measured with the potentiometer. Ob- 
viously the true voltage will then be the potentiome- 
ter reading multiplied by 10. 100. or 200, depending 
on the multiplier used. The three multipliers in this 
box are suitable for calibrating voltmeters with 
ranges of 15. 150, and 300 volts, respectively, and for 
measuriti g potentials falling within these ranges. 
Accuracy 1 257c $50.00 
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2985E. Volt Box, L. & N. Same as Xo. 2980E, but 
wiili multipliers for ranges of 3, 7.5, IS, 30, 75, 150, 
300. and 750 volts Accuracy 1 25% $100.00 

2986E. Quinhydrone pH Indicator, L. & N. I his In- 
dicator is speciall) di | led for use with quinh: 
drone electrodes. Either a calomel electrode or an- 
other quinhydrone electrode may be used a^ a refer- 
ence. The scale is calibrated in millivolts, with a 
range equivalent to 1 to 9pH. The chart furnished 
converts millivolt readings into pH units. The guar- 
anteed accuracy is within a limit of error of 0.04 pH, 
The sensitivitj is 0.01 pH when the resistance of 
electrode^ and solution is 5000 ohms or less. A spe- 
cial circuit makes it unnecessary for the user to re- 
verse the connections when the quinhydrone i h 
trode becomes positive with respect to the calomel 
electro- 

Practically any solution whose pi I value is b< 
tween 1 and 9 can be measured with this Indicator, 
and the quinhydrone elei trode is faster. simpl» r and 
easier to operate than a hydrogen electrode. \ hare 
gold electrode is. hm(|. It is not supplied with hydro- 
gen, but a few grains of quinhydrone are dissolved 
in the solution. Tin potential of the electrode in a 
solution containing quinhydrone is proportional to 

the pi! valui of the solution. 

Quinhydrone is seldom used when the funda- 
mentals of pll measurements are being studied, but 
it is rapidly growing in favor where the measure 
nient. rather than the method. i> of interest. Physiol- 

i igistS, public-health workers, and chemists in the 
leathi r. water-works, ceramic and similar industri* 
are among the principal users. 

This portable Indicator together with Nos, 2987E 
and 2"KKK Klectrodes and chemicals listed belov 
constitute a most satisfactory low-cost assembly for 
1>I1 work, Man 3 such assemblies are in use and are 
giving complete satisfaction $50.00 



2987E. Calomel Electrode Vessel, Wilson Modifica- 
tion. An improved form of laboratory glass ele 
trode designed to minimize contamination from the 
outside, and to reduce contamination by diffusion. 
Rei ommended particularly for use with Xo. 
2986E $10.00 

2988E. Quinhydrone Electrode, Dip Type. Consi 
ol a gold wire 18" long coiled on a glas- tube and 
fused to a platinum wire which is sealed in one end 
of the tube. Recommended particularly for use with 
No. 2986E $4.00 

2989E. Standard Package of Chemicals, for Calomel 
Electrode. Includes 8 oz. Mercury, 1 oz. Calomel 
and 1 lb, Potassium Chloride, all of a purity best 
suited For pH work The quantities -arc sufficient for 
i trdinary purposes $4.70 

2991E. Quinhydrone. 2 oz. bottle 2.25 

2992E. Standard Acetate Solution. For clucking the 
performance i »f quinhydrone electrode-, c )ne liter 
bottle $3.50 




No. 2986E. 
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TO LINE 




The illustration above shows the Students* Poten- 
tiometer and the accessories necessary for measuring 
vultage and calibrating voltmeters. It a higher sensi- 
tivity is required, the Type P Galvanometer, listed else- 
where, can be substituted for the pointer type shown 

above. 



2975E. Students* Potentiometer $70.00 

2980E. Volt Box. Ranges 15. 150, 300 Volts 50.00 

2995EC. Resistance Box, 4-<lial 40.00 

2360EC. Galvanometer. Pointer Type 15.00 

2130E. Standard Cell, Eppley 10.00 

3292. Switch. D<mUe. pole. Double-throw 2.50 

3702. Single Contact Keys i2 needed). Each $3. on 6.00 

4198A. Protective Resistance 10,000 Ohms 3.50 

Ti »ta1 $197.00 



I 






Laboratory Hydrogen Ion Test 




In view of the widespread use of the No.2975E Stu- 
dents' Potentiometer in chemical and physical chemis- 
try laboratories, it has been designed to make it useful 
for electrolytic conductivity measurements and tem- 
perature measurements with thermocouples, as well as 
for hydrogen ion measurements. The illustration above 
show- the Students" Potentiometer in an assembly 
for the measurement of hydrogen ion concentration. 
It consists of the following;: 



2975E. Students' Potentiometer $70.00 

2995EC. Resistance Box. 4-dial 40.00 

2130E. Standard Cadmium Cell, Eppley iQ.oo 

2360ED. Galvanometer! Pointer Type \s.oa 

3702. Single Contact Key. 2 Required, Each $3.00 6.00 

3292. Switch, Double-pole, Double-throw 2.50 

7687. Hydrogen Electrode, Hildebrand 5.50 

7697. I ilomel-electrode Vessel 5.00 

Total, excluding Beaker, Clamps and Stand $154.00 
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No. 833E. 



The accuracy, reliability, and permanenc} oi resis- 
tance boxes depends entirel) upon skillful construction 
with proper n In the Milvay Standard Resis- 

tance B Eollowii onstructional features are 

deserving of serious ecause they insure 

greater ac< ura< j and long* r - 

Boxes, Finely '■ d of hardwood with pol- 

ished mahogany finish. 

Tops. Highest - de hard rubber plates inch 
thick, providing a non yicldim; firm anchorage for 

the brass bli h I 

Blocks. Lar^< anchored to the rubber top by 

screw 5 and pin- th< latter absolutely pn v< nting tnrn- 
ing «.r shifting There i> practically no "give," and con- 
sequently no loosening of pluurs due to withdrawal of 
neighboring plugs Hie largi space between tin- blo< I 
is ample for easy cleaning and provides proper insula- 
tion. 

Plugs. These are l ( inch in diameter, accurately ma- 
chined to uniform size and taper. The taper part 
comes fust below tin p of the blocks, so thai no 
ml. or grooves can develop to spoil the perfect con- 
tact The knurled bard rubber tops are non-reniov able 

Coils. The -win- used is a nickel copper alloy with 
temperature « ■<< fficient ol OOOOOS per d» tti- 

grade; which means that no possible rise in tempei 
ture will measurably affect the resistance, Th< coils 
are wound bifilar on wooden spools so that these l" 1 i - 
are suitable for use in conductivity, experiments with 
alternating current The spools are firmly locked to 
the top, leaving the t onnecting wires entirely free fro 
-Tain. Since no ds or other corrosive materials 
are used in soldering, all connections cai b< r< lied upon 
for perman* ncy 

Accuracy. Each coil is < ill >rated and then 

allowed to age for a year or i . during whii h i- 
they art- t ted at regular intervals X- coil is u 

until it-- resistance a to vary. After her con- 

d into the box circuil tie 1 «,nd 

d. Because of the careful apintr, the numl 
of t made, the methods emploj ed, ami the extrcme- 

' te instruments i Milvay Standard 1 

sistance B will h. found well within their rap -I 

accuracies. 

Guarantee. We ui ditionall) guarantee every Mil 
vay Standard Resistance B to be of high grade 
•rkmanship and material, and accural 

und or replacen ent will he made on any bos 
•'"t i Tin to these high standards, 




No. 835E. 




No. 844E. 



833E. Resistance Box, Milvay Standard, with 13 
Coils and Total Capacity of 211 Ohms. This box has 
nearly double the capacity of two row typ< - selli 
at the same price. In addition it offers thi td- 

vantages: A semi-circular coil arrangement which 
allov\ - plu^s to be manipulated more easily and more 
quickly; figures that are always in plain view so that 
the total re Stance employed can be ascertained 
more easily and with 1< hance of error. The thir- 
teen coils are as follows: 0.1, 0.2, 0.3. 0.4, 1. 2. 3, 4. 
10, 20, 30, 40 and 100 ohms. On 12x20 cm box Coils 
are adjusted to an accura [ 1 5% $13.50 

835E. Resistance Box, Milvay Standard, with 12 
Coils and Total Capacity of 11,100. 
the individual coils 10, J". 30, 40, 100. 200. 3< 

400, 1000, 2000, 3000 and 4000 ohms. This box, wh< 
used with our No. 833E K ce B»»\ '"1 to 211 

ohms), provides a resistance rang 0.1 to 11.311 

ohms, variable in steps of 0.1 ohm. When used with 
..ur No. 843 E Resistance Box (1 to 2110 ohms), thi 

total range heroin-- 1 to 13,210 ohm-, variable in 

steps of 1 ohm. Accuracy, 1 ~ f ', 12 \ 20 

i m $20.00 

843E. Resistance Box, Milvay Standard, with 13 

Coils and Total Capacity of 2110 Ohms. Sinn d« 
mi and sami advantages as No. 833E. but wi 

thirteen coils as follow- 1. 2. 3, 4. 10, 20, 30, 40, ll 
400 and 1000 ohms, On 12x20 cue b< 

I Guaranteed accuracy 1 z< - $15.00 

844E. Resistance Box, Milvay Glass-Side. Shows tl 

manner in which the coils in a standard resistai 

bo> in coi d. 

Also Sl ' Tii 

when it* plus and not when the plug tils 

tly like No. E except t 

I the, inti Kumbi r of coils 

-■ range— 0. 1 to 2) 1 ohi 
1 5%. A fine den* >n h the added ad -. 

- being suitable for students' borate- as w< 

Price $16.00 
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No.845E. 




No. 2995E-A. 

845E. Resistance Box, Milvay Standard, High Capac- 
ity. With 9 Coils and Total Resistance of 21 Ohms. 
Instructors who have repeatedly been troubled by 
the burning out of resistance boxes of the low capac- 
ity type will welcome this high capacity box. It is 
specially valuable for the v< rifi cation of Ohm's Law 
where the potential is measured by a voltmeter and 
the current by an ammeter — for the calibration of 
ammeters and galvanometers by employing a con- 
stant source of potential — and other experiments 
where the exact resistance must be known and yet 
the current be large enough for accurate measure- 
ment by an ammeter. The coils are wound, of very 
heavy wire of negligible temperature coefficient, on 
large brass tubes. To further dissipate ain heat gen- 
erated, the box i- provided with six openings to pro- 
vide ample ventilation. The fractional coils will earn 
6 amperes; the one and two ohm coils 4 amperes; 
and the three, four and ten ohm coils 2 amperes. 
These currents will not overheat the coils for at least 
ten minutes. Somewhat larger currents may be u>ed 
for shorter period- The nine coils are as follows: 
0-1, 0.2, 0.3, 0.4. 1. 2. 3, 4. and 10 ohms. I >n 12x20 
cm. box. Coils are adjusted to an accuracy of 
1 595 $22.50 

859E. Resistance Box, Travelling Plug Type, Milvay, 
with 16 Coils and Total Resistance of 11,110 Ohms. 
Each block is provided with a tapered hole into 
which the travelling plugs, two in number, fit This 
travelling plug arrangement is useful in comparison 
of the E.M.F, of batteries and other tests by the 
potentiometer method. 

Tops — Highest grade hard rubber plates H inch 
thick. 
Blocks- Extra large and heavy, fastened with two 
rews and four taper pins — a construction that al>- 
ilutely eliminate- "give" and makes turning or 
shifting impossible. 




Nos. 2995E-B-C. 

Plugs — Absolutely uniform in sue and taper — 
about *,s inch in diameter. The taper part comes 
below the top of the brass block- so that ridges can- 
not wear into th< plu^- 

Coils — The wire is genuine M anganin — the only 
resistance wire having both a negligible temperature 
coefficient and no thermo-electric effect with brass 
and copper. The wire used is of ample size, wound 
bifilar, and thus free from induction, so that the 
boxes may be used in experiments with alternating 

currents. 

Boxes — Extra heavy and extra strong, of genuine 

mahogany wood with finest hand rubbed finish. 

The resistance of the sixteen coils arc as follows: 
0.1, 0.2, 0.3, 0.4. 1. 2. 3, 4, 10, 20, 30, 40. 100, 200, 300, 
and 400 ohms. Size of bo* 12.5x28 cm. Coils are ad- 
justcd to an accuracy of 1 10%. Including two trav- 
elling plugs $40.00 

2995E. Resistance Box. Dial Pattern, L. & N. Ac- 
curacy 1 Hi';. Each dial controls, through an en- 
closed switch, one decade of resistance values. Pro- 
vide-, by merely turning the dials, any resistance up 
to the maximum, in steps of 1 ohm. Further, the 
position of the dials always indicates the total resis- 
tance. I here are no plugs to manipulate or lose, no 
exposed contacts to foul or clean, and no errors due 
to loose or poorly fitting plugs. 

The coils are bifilar wound on metal spools and 
dissipate 0.5 watt in open air and somewhat !<-> in 
the box. Because of their convenience and many ad- 
vantages these high-grade instruments are very pop- 
ular with educational laboratories. 

Xo \ B C 

Xo. of dials i 4 4 

Range, ohms , '" <J 9999 999 

Smallest step, ohms .... 1 1 0.1 

Largest step, ohms 100 lOno 100 

Each $33.00 40.00 40.00 
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No.3010E. 

3000E. Resistance Box. Precision Dial Type. L. & N. 
Accurat j I 20' 1 ctrolytic measurements and 

other alternating current work at audio frequencii 
Also may be used "ii direct currenl The coils 
I Millar wound on non-metallic spools and dissipa 
0-2S watl Mi.- three dials, each controlling a deca< 
01 resistance values, provide up to 1000 ohms n ■ 
tance in steps of 1 ohm Tl des of the box arc 
perforated metal, so that the coils n ool rapidlj 

I urther, the entire box ma) h< 1 nmersed in oil to in- 
crease current-carrying capacity Ea< h of the six 
bl idi - in the switches niaki lent c< >i 

assuring freedom from all contact errors . $75.00 

3005E. Resistance Boxes, Open-dial Precision Type, 
L. & N. I Ugh a< * ura< 5 a ith construction in keepii 
characl es this fine instrument Th< dial 
are of extremely substantial cor t ruction, insuring 
minimum 1 onta< t resisi o and wear. I oil 
wound on metal spools and rated al 5 watl p »il 
Thej ai 1 d directly to thi h studs, in- 

cr< the cum I >rn ing 

it} of the • ' To still further the 

1 in pacitj tin 1 black metal, is perforat- 

1 d. The lo dial has 10 coils, so as to 

p< intern on parison b< tween dials; all r^ 

have nin< 1 i >p plates are heavy polisl 

trd rubber and .-a- h b - equ pol- 

ished niah. ■ to 1 tin- b when not 

m use. Accuracy 1 20* 

A B 

No ol dials 3 4 

1 1000 10000 

ill< -.i ^tep, ohms . . 1 1 

1 ATgi si hms 1< 1000 

Ea ch $70.00 100.00 




No. 3005E-B. 




No. 3015E. 

301 0E. Resistance Box, Post Office Pattern, L. & N. 
W ■ dial type resistant 1 b« arc more popul 

than plug boxes, the latl 1 the p- 1 pat- 

tern has the advantage 1 >i to 

range, quality, and accuri Man-lard plug and 

block construction 1- utili in this bi 
arc wound on metal spools and an d 1 watl ; 

< oil Thcj an sol rods in* gral with the • 

d studs, thus increasing tin 
1 his is an important feature in I in edu- 

laboratori* - where tl pi to h. \ 

loaded bj student The plug; ks are g( 

la* qu< r« d and are mbl a polished hard rub- 

ber top ; and enclosed in a poli 1113 

with cover, Has 16 coils on the 1, 2, 3, 4 plan 
with a total r. nee ol 11.110 ohn ariable in 

steps .i- small as 1 ohm. Accuracy 1 1"', $36.00 

301 5E. Resistance Box, Precision Type, with Curtis 
Coils. Accuracy 1 -'' > For use on audio-frequ< 
alternating current circuits si re empl ■ ■: in 

electrolytic conductivitj measurements. ( ontains 
Curtis ils having values a ^ follow s: 1000, 2 
3000, 4000, 10 id 21 I ohn s; total, 40,000 

ohms. When used in connection with No. 3000E 
Box, the two boxes provide a n nice of 41; 
ohms in steps of 1 ohm. Thi minals 
are brought out to s< and I 

various ci imbinations are ol ed bj the proper co 

m tlS lo t 1 - p< M- I he l nrtis e. aU in this 1> 

are tree from fre<>uen< and a full discussion 

of this 1 of coil will 1>» d in Bur 
Standards Scientific Paper No, 177 $75.00 
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No. 3035E 




No. 3040E. 






3020E. Resistance Box, High Values. Accuracy 
1 10%. Designed for student's use in measurements 
involving high resistances. Contains four coils with 
values of 10,000, 20,000, 30,000 and 40,000 ohms. 
Coils are bi filar wound on metal spools and dissi- 
pate 1.0 watt in open air. Binding posts are mounted 
on insulating pillars to inert resistance and to 
prevent surface leakage. Series connections between 
post> are made by means of links $65.00 



3025E. Resistance Standards, General Utility Pattern, 
L. & N. Accuracy 1 109! for loads up to 1 watt. A 
satisfactory standard for student use. Neatly mount- 
ed on hard rubber base and provided with both 
binding post and copper spade terminals, the latter 
for connect'im with bridge terminal-. The winding 
is bi filar and inclosed in a metal protecting housii 



Xo \ B 

Resistance 

value, ohms . . 1 10 

Each $10.00 10.00 



C D 1. 

100 1000 lOooo 

10.00 10.00 10.00 



3030E. Resistance Standards. N. B. S., L. & N. Ac- 
curacy 1 1009! up to 1 10 watt and 1 25% up to 1 
watt. For work oi the utmost accuracy, the use of 
temperature control by means of oil baths i- advis- 
able. These National Bureau of Standard- Pattern 
Resistances are accurate and of definite value under 
all conditions of normal use. Furthermore, they do 
not suffer resistance changes with the lapse of time 
or changes in humidity. I hey are mounted in her- 
meticall) sealed metal cases, entirely idled with oil 

from which all air and moisture lias been expelled 

by boiling. 



Xo A B 

R< 

value, ohms . . 1 10 

Each $20.00 20.00 



100 

20.00 



D 

1000 
20.00 



mooo 

25.00 



No. 3045E. 



3035 E. Resistance Standards. Reichanstalt Pattern, 
L. & N. Accuracy: In oil. 1 50% up to 1 watt and 
1 20$ up to lo watts. Made only in h<u resistance 
value- and are well suited for use in ammeter cali- 
bration w - >rk by the potentiometer method. 
Mounted in perforated metal case and provided with 
both current and potential terminals. 

Xo \ B C 

Resistance values, ohms 0.1 0.01 0.001 

Each $50.00 55.00 120.00 

3040E. Kelvin Bridge, Students', L. & N. A well- 
designed instrument especially intended for student 
use in the measurement of low resistances. The 
range is irom .001 to .1 ohm. The two ratio coils are 
accurate to 1 ?['< and the low resistance standard 
with sliding contact to 1%. Clamps for holding the 
:>ample are made integral with the instrument .$70.00 

3045E. Wheatstone Bridge, Calibrated Slide Wire, 
L. & N. Extended coil t\ pe. ( >ne of the most useful 
I'Tiih <■! calibrated resistances i^ the slide wire. Its. 
flexibility permits its use for making up the numer- 
ous special bridge and potentiometer circuits en- 
countered in research ami other work. This compact 
inexpensive slide wire finds its greatest use in edu- 
cational laboratories where the exposed wiring i - 
helpful in giving the student a clear understanding of 
the circuits, which in principle are not unlike those 
employ ed in the refined t \ \ >es listed below. The 
slide wire is of the helical type, resulting in a high 

resistant « which is usually desirable in measurements 
of electrolytic conductivity. 

Resistance ol slide wire, about 30 ohms; length, 

cm ; scale, calibrated in 1(M) divisions, accurate to 1 

dii ision ; equipped with t\\ o end coils, each having 4.5 
times the resistance of the slide wire and adjusted 
to an accuracy of 1 5%. Switches are provided to 
short circuit these coils when not wanted $30.00 
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No. 3050E. 



No. 3055E. 








No. 3060E. 



3050E. Wheatstone Bridge, Kohlrausch Slide Wire, 
L. & N. Precision type for research and othei work 
requiring a high degree oi accuracy. With the end 

>ils em] d, this form provides a very Ion 

wire in compact form. Tl wire lias a i 

tanc. ofabout7ohmi 470 cm. long, and is divided 
into 1""" divisions, with l A divis indical 11 

i- accurate to i divis . and readable to 1 10 divi- 
s i ,-plug itrolled end coils ar« provided 

and tl. djusted to 4.5 tune- the r< Mice i 

the slide win Thej urate to 1 25th oi 1%. 

Mir vertical scale shows the whole number of turn-. 
ircular scale the tractions oi a turn. $100.00 

3055E. Wheatstone Bridge, Kohlrausch Slide Wire, 

L. & N. In this instrument the slide wir< s in circ 

lar form and together with the sliding contact 

mechanism is protected agaii I corrosion by being 

.I in a fine wood box with hard rubber top. 

[*he slide wire has a resistance of about 100 ohms 

and ; mi. in length. The ahbrated in 

100 dh ns and is accurate to £ division. Two end 

djusted i" -4 5 times the resistance of the 

de win ' are ac< urate to 1 10' ! I hese coils 

b e | u| QUI Ol it when not wanted. I he 

ale i- ed through an opening in the top and 
ent "i the sliding contact is controlled 
1>\ a large knob at the top center of the instru- 
ment $40.00 

3060E. Wheatstone Bridge, Post Office Type, L. & N. 

1" i ..-tat coils 1 1" ! ratio '-oils 1 20" 
This fine instrument is re-cognized everywhere as the 




Resisunc 
ray Cc 






No. 3065E. 



best pattern for student-' u-e in practical inea-ui. 

ments. The rheostat com 16 coils, plug con- 

trolled, ranging from 1 to 4000 ohm-, providing a 
balai "i 11.110 ohm- in steps oi 1 

ohm 1 he two ratio arms contain tour coils each— 
l. 10, 100, and 1000 ohms. All coils are bifilar wound 
on metal spools. Binding p arc provided for h 

r.and unknown i , and push 
button switches for closing the battery and gab 
nometer circuits 1'hc plain markings on th< rd 
rubber top make it easy to tra ircuits and con- 
nections In poll- hed mahogany box $60.00 

3065E. Wheatstone Bridge, Dial Form, L. & N. The 
dial control and enclosed -witch construction is the 
is in Xo. 2995E R< r.-.xe-. thus afford- 

ing tin u advantaj i I e rheostal tains 
dial dei .ides i stance or 9,999 ohn • 

steps of 1 ohm. T! adjusted to an 

oi 1 10%. The ratio arms with single dial control 
•man en multipliers, .001, .01, .1, I, 1". K ad 
1000 listed to an '.racy oi 1 20^ 

M:, above combination make- po e the me; 
urement of unknown resistances from .OH to 9,99' 
OOo ohms, amply covering i I »oratoi . need. 

Push-button-tyi for ng tl ilvanon 

and hatt. rv i in are pr< d, also 

l,,r the unknown resistance, gah 
..meter, and battery into the bridge circuit. 
find ilished mahogany 1 No. 2275E, I ype R. 
Galvai eter is recommended for us< with 
bridge 555.00 
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No. 3070E. 



864E. Resistance Box and Wheatstone Bridge, Mil- 
vay College Grade, with 24 Coils. 1 here arc sixteen 
rheostat coils as follows: 1. -\ 3, 4. 10, 20, 30, 40, 100, 
200, 300, 400, 1000, 2000, 3000, and 4000 ohms- The 
bridge ratio coils nil i eight; 1000, 100, 10, L, 10, 
lun. and 1000 ohms. Hie combination makes possi- 
ble a total range oi measurement from .<><>1 to 11. 
110,000 ohms. Each bl< >ck is provided with a tapered 
hole into which traveling plugs, two in number, fil 
I lu- traveling plug arrangement is useful in the 
comparison of the E M.F, of batteries and other tests 
by the potentiometer method. Binding posts for con- 
necting in the battery, galvanometer and unknown 
resistance are conveniently located on the sides and 
n lively marked "T.. '< «" and "X." In this posi- 
tion all connecting wires arc <mt of the operator's 
way. The contact keys are provided with large silver 
points and are most conveniently located in front. 
The hidden circuit is the simplest possible and eas) 
to trace as it is indicate d by white lines on the hard 
rubber top. Size of the box 17.5x28 cm. Rheostat 
coil> are adjusted to an accuracy of 1 10%; the 
bridge ratio coils to 1 20%. Including two traveling 
plugs $50.00 

3070E. Wheatstone Bridge, Open-dial Precision 
Type, L. <% N. For the measurement of unknown 
resistances to a verj high degree of accuracy. The 
rheostat contains five dial decades providing a resis- 
ince of 10,000 "Inns winch can be varied in steps 
as small as .1 ohm. Accuracy of n.l ohm 
decade, 1 In'; ; 1, 10, 100, and 1000 ohm decades, 
1 20' The ratio arms contain ten plug-controlled 
coils, 2 each 1, 10, 100, 1000, and 10,000 ohms ad- 
justed to an accuracy of 1 40%. Hie above combina- 
tion provides a measuring ranee of .0001 to 10.000,- 
000 ohms. Battery and galvanometer keys are pro- 
vided, also binding posts for unknown resistant i 
Lttery, and galvanometer leads. The ebonite top is 
tra heavj and the metal box perforated. I o. 
2275E, 1 i" Galvanometer is recommended for 
use with this bridge $175.00 

3075E. Testing Set. Portable. L. & N. This instru 
ment, while primarily designed for portable n 

■ ry popular for laborator} testing be< ause of 
completeness and compact arrangement. It consists 
-I .ni em losed dial Wheatstom Bridge of the same 
ttern as NIo. 3065 E, galvanometer, battery, and 
all necessar mtrol keys, and switches mounted in 
a strong oak with hinged lid. A leather handle 

for carrying is provided. The whole constitutes a 




No. 3075E. 



rugged unit capable of long hard service. The rheo- 
stat contains four dial ides, providing a total 
resistance of 9999 ohms m steps of ] ohm. The 
rati'* arms are controlled by a single dial and con- 
tain seven multipliers — .001, ,01, 1. I, 10, 100, 1000. 
The measuring range, therefore, is .0001 to 9,999,000 
ohms, which is ample for every laboratory purpose — 
from the hum surement of the l< -w resistance of 
thermo-couples to the high resistance of insulating 

materials. 

Switches for changing the connections of the in- 
struments for locating faults by t he M urray and 
War ley Loop methods are conveniently arranged. 
Testing tor '"••pens" on cables, telephone, and tele- 
graph lines by the buzzer and telephone receiver 
method i- also possible with this instrument. 

The galvanometer, of the knife edge pointer type, 
ha- a coil resistance of 200 ohms and a sensitivity 
of 1 megohm. The accuracy of the rheostat coils is 
1 1095 and of the ratio coils 1 20$ 1 he case meas- 
ures .Svi\7 ! i\5 inches and weighs 8j^ pounds. Com- 
plete with booklet of information and directions for 
use $90.00 

3080E. Extra Battery, for No. 3075E 1.00 
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No. No. 
867E. 868E. 




m\ 



in 1 ' 

4hm 






No.875E 



No. 876E 






No. 883E. 



No.895E. 



No. 898E 



No. 899E 







867E. Extra Plug, lor replacement t<> lit Resistance 
Boxes Nos, 833E, 834E, 845E, 859E; Bridges Nos 
g64E and 10731 and Resistance Spools No 913E 
Brass, with molded hard rubber top $0.25 

868E. Extra Traveling Plug. For repla> nt t" fit 

Resistanc Box No. 8S9E and i ge No 864E 

1 i r.i - - . with molded hard ruhher top $1.35 

871E. Bridge Clips. For convenience in connectini 
resistances having wire terminals, int.. ti r- 

cuit of bn. hi the l"ix type like our No. 864E 

Per pair $1.25 

875E. Resistance Support Block. Finely finished 
wooden block with three deep mercury wells foi 
supporting the large I -shaped piec< - ol copper rod 
used in i riments on specific resistance. See Exp. 
29, Taylor, Watson and Hov "General Physics 

for the Laboratory" $0.75 

876E. Resistance Support Block. 1 oi support .md 
connecting coiled lengths oi wires used in laws oi 
resistanci experiments as outlined in Exp ''4. "Lab- 
oratorj Exercises in Physi< by Fuller, Brownlee, 
and Baku- (1927). A finelj finished board on which 
three doubU Fahnestock binding posts are mounted 

threi inches apart $1.25 

878E. Resistance Coil. 1 ohm. As used in Millikan, 
Gale and Bishop's Cours< For use in Wheatstone 
Bridge experiments, Insulated copper wire, non- 
inductivel} wound on wood spool 20 nun. high and 

45 nun. in diameter $0.35 

880E. Resistance Coil, 100 Ohms. Otherwise sam< 

No. N78E .$0.50 

881E. Resistance Coil, 500 Ohms. Otherwise same 
as K E $0.50 

883E. Resistance Coil. 1000 Ohms. Same as No. 878E, 
hut wound with insulated German silver wire.. $0.60 

888E. Resistance Coil. Same as No 878E,"but wound 
with 5" feel <>t \ T o. 30 insulated copper win . $0.50 



889E. Resistance Coil. Contains 50 cm. No. 30 Iron 
Wire $ - 50 

890E. Resistance Coil. Contains 25 cm. No. 30 Ger- 
nian Siher Wire $°-50 

891E. Resistance Coil. Contains SO cm. No. 24 Ger- 
man Silver Wire- $0.50 

893E. Resistance Coil. Same as No. 878E, hut wound 
with .> meters of No 30 insulated copper wire. $0.50 

895E. Resistance Units. I In- wire in genuine Man- 
ganin — the only resistance wire having both a n< 
ligible temperature coefficient and no thermoelectric 
effect with brass or copper. Wound hihlar on wo< 
i ,i spools and thus free from inductance. Spools a 
tnieh finished and provided with binding posts 
illustrated. Accuracy 1 Hi of 1%. 
Resistance, ohms. ... 1 -' 10 25 

Each ... $2.50 2.75 3.00 3.50 4.00 

Reliance 50 100 200 500 1000 

Each $5.00 5.50 6.00 6.50 7.00 

898E. Resistance Spools. Set of three. Spool No. 1 
contains 5 meters No. 30 " ierman Silver W ire; N 
10 meters No. 30 German Silver Wire; No. 3, No. 
German Silver Win ["his is an excellent set ft 
comparing the resistance of coil- with that ol their 
lengths, as well as that of their i ctional 
area 1 In -pools are oi | elain, mounted on a 
10x15 cm. hardwood base, with binding posts so that 
the coil- ma-, be separately or collectively meas- 
ured 53.00 

899E. Resistance Spools. Bifilar wound on wood' 
spools. Same type as used in Milvaj Resistai 
Boxes. Heavy copper terminals. A.ccuracj I 5%. 

Resistance, ohms.. ..1 2 lo -'- ; 

Each $0.85 .90 .95 1.00 1.00 

''-'' sistance, _„„ 

ohms ... ; " loo 200 : "" 1""" 5000 
Each $1.10 1.20 1.25 1.50 1.75 3.00 



Page 1 28 



^^m 




m^^h 



CHICAGO APPARATUS CO 



tSMilvay 




Electricity — Section E 




No. 903E. 





No.913E. 



500 OHMS TO 5,000,000 OHMS 




No. 908E. 



No.914E. 



903E. Resistance Spools. Set of five unknown resis 
tances, the terminals of which are brought out to six 
large binding post- The resistance of the coil may 
be measured separately or in series. Consists of the 
following spools: 10 "Meters Xo. 22 Copper Wire; 
10 Meters Xo. 28 Copper Wire; JO Meters Xo. 22 
Copper Wire; 20 Meters Xo. 28 Copper Wire; and 
10 Meters No, 22 German Silver Wire. Complete, on 
10x15 cm. finely finished wood base $5.50 

908E. Resistance Spools. For use with W'heatstone 
Bridge. Eight separate spools and a 10x15 cm. wood 
base with pegs to hold spools when not in use. The 
terminals are of Xo. 14 gauge copper wire securely 
fastened to the spools and soldered, the ends of the 
resistance wires wound on the spools. This construc- 
tion makes it easy to clamp the coils into the Wheat- 
-tone bridge gap; it also prevents the wires from 
breaking and therefore makes the coils more durable. 
Set consists of the following: 2 spools with 200 cm.. 
1 with 160 cm., 1 with 120 cm.. 1 with 80 cm.. 1 with 
40 cm. Xo. J><> German Silver Wire, and 1 spool with 
2000 cm. Xo. 30 Cupper Wire $5.00 

913E. Resistance Spools. Designed by C. H. An- 
drews of the South High School. Worcester, Mass. 
With four coiK as follows: I 1 ) 1000 cm. Xo. 30 Cop- 
per Wire. (2) SO cm. Xo, 30 Copper Wire. (3) 40 cm. 
Xo. 30 German Silver Wire. (4) 40 cm. Xo. 24 Ger- 
man Silver Wire. The coils are permanently inount- 
d, bifilar wound, and double insulated. The oils are 
so connected to the brass bars that different combina- 
tions may be secured by manipulation of the plugs, 
i - mnecting anj of the coils in series t »r parallel. As a 
result the following combinations are possible: 1. 
Two coils of the same diameter and material, but 
of different lengths. 2. Two coils of the same length 
and diameter, but of different materials. 3. Two coils 
of the same lengths and material, but of different 
diameters. Mounted on mahogani/ed hardwood base 
15x22.5 cm., with rubber topped plugs $9.00 

914E. Resistances, Super-Davohm (sold exclusively 
to educational institutions by the Chicago Apparatus 
I ompany). There has been great demand in the 
past for "high resistances. This demand was met by 



the so-called metallic grid leak which was unsatis- 
factory in many respects owing to its wide tolerance 
of accuracy, usually 10% plus or minus the rated 
value. 

The Super-Davohm Resistances, one -watt wire 
wound units, provide a resistance of greater ac- 
curacy. They are a wire wound high resistance unit 
having all the characteristics necessary to satisfy the 
most exacting demands. A few of the characteristics 
of these units are as follows: 

Practically negligible inductance. 

Minimum distributed capacity. 

Tolerance of accuracy 1% plus or minus. 

Temperature coefficient .0001. 

Safe load 1 watt. 

Size 2 inches long, J / 2 inch diameter. 

Because of their extreme accuracy and the above 
characteristics, they are especially recommended for 
use in the followir 

As laboratory standard resistors. 

Radio plate resistors. 

Radio grid rectors. 

High voltage regulators. 

Telephone equipment. 

Television. 

Multipliers for voltmeters. 

Isolation resistances in vacuum tube circuits. 



Size Xo. 

| \) . 

(B) . 

(< ) . 

(D) . 

(E) . 

(F) . 

(G) ■ 
(H> 



. . . 



Resistance 

in Ohms 

10,000 
15.000 
2(1,000 
25,000 
35,000 
50.000 
75.000 
lOO.OlKi 



Resistance 

Each Size Xo. in Ohms Each 

$1.50 (I) 125,000 $2.00 

1.50 i I) 150.000 2.00 

1.50 (K) .... 200.0(Hi 2.50 

1.50 (L) 250.000 2.50 

1.50 iM) 500.000 3.00 

1.50 (X) l.OOO.Ofiii 5.00 

1.50 (O) 2.000.000 7.50 

2.00 (P) ....3,000.000 10.00 



NOTE: These resistances can be furnished in any values from 
viu i, i 5,000,000 olmis. Prices on any size will be gladly quoted on 
request. The] likewise can be furnished in closer tolerance- that 
! at an additional cost. F'<r accuracies of 1/5, 1/4 or 1/2 of \%, 

add SO'! to the | -ri. < - li-ted above. 
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915E. Resistor Unit Plugs. Provided with standard 
Edison screw base to fit regular lamp sockets. D< 
signed to replace incandescent lamps in lamp rheo- 
stats, lamp banks, load testing banks, batterj chai 
ing bank I hey give better and longer sen i< e — 

the} emit no light— the} arc not fragil* thej ar< 
made in a widei ge of resistances. Being com- 

pletely covered with vitreous enamel, baked on ;it 
high temperature, tliey arc practically indestructibl* 
and therefore the most economical in the end. Tem- 
perature co ient is almost nil. Equivalents tor 
110-voll carbon lamps are as follows: 440^ ohms re 
sistor = J ndle power la ii 11 ►. 220 ohm resistor = 16 
candle power lamp, and l-' : ohm = (Approx.) 32 
. andle power lamp l apa< itj for continuous duty, < 
Watts; for 20 seconds duty, - 5 1" Watts. Be sure to 
specif) size number of resistors wanted. 



Number 

i 
_' 

3 

4 

5 

6 

7 

8 

9 
in 
11 
12 
13 
14 
IS 
16 
17 

18 
19 
20 



:< 



tance, Oln 
(Appro) i 

1000 
700 

44n 

350 
221 I 
125 

90 

62 

4? 
22 
12.5 

in 
7 

5 

I S 
2.5 

1 2 

ii-, 

114 
(i.2 



M i .. 

( ; .,11 

0.24 
0.29 
"37 

"41 

0.52 
0.69 
81 
0.' 
1.15 
1.65 
22 
2.4 
2.9 
3.5 

4 1 
4.9 

71 

10.00 
12.3 

17 



\ oil s at 
M Amp 

240 

21 13 
163 

143 
114 

73 
61 
52 

27.5 

24 
20.3 
17.5 
14 j 
12.2 

8 

6 

4.9 

3 



i 

$2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 



91 7E. Resistor Units, Vitreous Enameled, Terminal 
Lug Type. In the laboratory thest durable units 
have a wide field of application rhe} arc unexcelled 
ed rheostats wherever close adjustment of cur- 
rent tl.>\\ through a circuil is required, as serii con- 
trol >rs In relay, and cut-out circuits, as con- 
trol units in experimental radio circuits, as current- 
draw units in loading banks, as unknowi stam 
in measurement work, as protective resistances in 
standard cell circuits shunts in fanometei cir- 
cuits, eti i o ■ ■ ui i gr< at< r resistant alues th< j 
ma\ l.e coi nected into sei < On the other hai 
larger current car pacities are obtainable bj 
connecting the required number in parallel. Still 
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greati r flexibility is obtainable by placing suitable 
switches in the circuit so that units can be intn 
duced in any desired series or parallel combination. 

The resistances are not adjusted to exact valu< 
but are held t<> within 5% of the rated values indi- 

t- -I below. The resistance of each unit is fixed an*! 
therefore unalterable. Nor does it- value change in 
service because the wire employed has an extremely 
low temperature coefficient. 

I ach unit consists of a wire wound on a porcelain 
tube fitted with lug terminals and covered with a 
hard, ilark brown, vitreous enamel fired on at a high 

rature. This coating prevents shift of the win 
protects it against mechanical injuries, moisture and 
chi mil al fumes; provides maximum electrical in- 
sulation; and insures maximum heat dissipation. 
Further, the firing proa - the wire bj relievii 

n of all mechanical strain, thus pre* enting the 
changes which would otherwise ensui 

I he lugs are tinned and provided with &-inch 
holes for convenience in making either soldered i 
"screw-nut" nnections. For convenience in panel. 
wall or board-mounting each unit is provided with 

el brackets ^ illustrated. Thi brackets a 
readily removable and since the holes in the units 
ir through, they can be mounted on pegs, bolts, 
or stud- w hen d< sired. 

Length, 6J4 inch.- . outside diameter, : * inches; in- 
!< diameter ! • inch; capacity for continuous duty, 
100 Watts; for 20 seconds duty, 300 Watts. Be sure 
to specif) size number of units wanted. 
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No. 918E. 



No. 919E. 



No. 920E. 



918E. Rheostat, Battery. Suitable for regulating min- 
iature lamps, the speed of small motors, etc. Change 
of resistance takes place very gradually by the move- 
ment of the lever over a resistance coil. Resistance 
of coil, 10 ohms; continuous capacity. 2 amperes. 
Mounted on a substantial base 3^4 inches in diam- 
eter $1-75 

919E. Rheostat, Carbon Compression. The resistance 
element, a series of carbon blocks, is arranged in an 
asbestos slate trough so they can be compressed or 
released by means of wheel handle screw. Thus any 
value within the range — .06 to 6 ohms — is obtainable. 
Normal rating 250 watts. Suited for hard usage and 
will stand overloads of 1000 watts for short periods. 
Length 14J4 inches, width 5' 4 inches, height 6 l / 2 
inches $15.00 

920E. Rheostat, Graphite Compression. Thi s new- 
rheostat is of graphite compression type. It consists 



of a column of treated graphite discs mounted on an 
insulated rod, and offers the widest range in resis- 
tance, with more thermal capacity than any wire 
wound resistance unit or units made up from carbon 
plates. Carbon does not have the thermal capacity 
of graphite. Normal capacity, 200 watts; hut will 
stand 500 to 1000 watts under momentary loads. The 
maximum resistance (all pressure released) is 100 
ohms; the minimum re-Mance (under full compres- 
sion) is 1 ohm. By shifting the auxiliary terminal 
and using 1/10 of the column of discs under full 
pressure, a reading as low as 1/10 of an ohm may be 
obtained. Maximum capacity, 40 amperes continu- 
ously; suitable for use on either A.C. or D.C. cir- 
cuits up to 250 volts; portable and may be used in 
either a vertical or horizontal position, or attached 
underneath a bench in an inverted position. Length 
15 r /2 inches, height 4Vj inches, width 3^ 
inches $17.50 



Milvay Slide Wire Rheostats 




922E. Rheostats, Milvay Laboratory. 

Larger capacity and smoother action characterize 
these new Milvay rheostats. The adoption of a new- 
standard for tube length — MS mm. — made the larger 
capacity — 150 watts continuous service — possible. 
Thi> new tube length also provides sufficient end 
space to enable the contact slider to reach the ver\ 
extremes of the resistance element, giving to every 
Milvay rheostat a wider and larger resistance range. 

The resistance element is machine-wound under 
even tension, the slider is laminated and all parts 



are precision-made by special tools. This gives to 
Milvay rheostats a new smoothness of adjustment 
and a new evenness of contact. 

The resistance element is made from a special 
alloy having a low temperature coefficient and coated 
with a thin him of oxide which gives ample insula- 
tion against the small potential difference between 
adjacent turn^. There is no empty space between 
turns, thus giving the greatest possible resistance 
range for the physical dimensons of these rheostats. 
The wire is wound on white porcelain-enameled 
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Milvay Slide Wire Rheostats — Cont. 

steel tubes which insure a maximum dissipation of 
heat. 

The capacit) of all rheostats for continuous duty 
is 450 watts; for short intervals, 550 to 600 watts. 

In the tabic below we indicate the highest voltage 
which may be safelj applied to each rheostat wl 
the maximum resistance is included in the circuit 
From this tabl< h is obvious that rheostats Nos. 1 to 
6 ma) be used on 220-volt circuit- and Nos. 1 to 8 
on 1 1(M oil • in ui1 s 

\U four In ui « h rheostat are provided with 
screw holes for pi anent hoard or panel mounting. 
By standardizing on a single tube length and diam- 
eter — 325x50 inin. — we are able to effect manufai 
turing economies "t sufficient importance to enable 
iiv t<> sell these high-cla^s rheostats at the extremely 
low prices gh en below 



Ap| mate M uximum 

Si.--- N . .. Iv- < )hms Am; 
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6 
7 
8 
9 
10 
11 



6140 

42 60 

2962 

70 

7<>7 
I 
1'.'8 
97 
5i 
17 
18 
I 
SI 



25 

.30 

.39 
.54 
.75 
1.1 
1.5 
2.2 
2.8 

4.1 

8.3 
12 J 



Ma Minum 
Vi >ltage 

1535 

1278 

1155 

848 

598 

419 

297 

213 

158 

111 

90 

54 



$8.00 
7.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.50 
7.50 



Water Cooling 



By inserting a one-hole - ier provided with a 
short glass oi il tube tor rubb< r tubi onncction 

in each end <»i tin- rheostats water m.i\ conveniently 
be circulated through them. This doublY- tin- dissipa- 



tion "i heat, thereby doubling the capacity. By this 
thod all Milvay rheostat- may !><■ used tor cither 
wal :<<1 or air-cooled service, at no additional cost 

or investment. 

923E. Rheostats, National. Advantages which make 
th« se inexpensive, variable rheostats ideal i < *r labora- 
tory use are. Fine regulation with as many point- 
ot control as there are turn- of wire providing a 
gradual increase or decrease of current; quiet itera- 
tion, small size, light weight, allied enclosed and 
protected; copper :el alloy re-i-tance element, no 

iron to ru>t. no zinc to oxich perfect ventilation, 
beautiful d< - gn and finish. I-egs hav< rew holes 
For permanent mounting on hoard or panel. Diam- 
eter, 4 1 .- inches; height to top of case, 3 inch* 
weight, 1 . pounds. In ordering be sure to specif) 
size number wanted. 

- is i number . . . 

Approximate 
n sist., ohms. . 

Maximum amps. 
(all resist, out > 

Minimum amps. 

ill resist, m 
Each $5.00 

924E. Rheostats, National. Same as Xo. 923E, but 
larger. Diameter. 9 inches; height to top of case, 5 
inches; weight, 5 l / 2 pounds, In ordering be sure to 
specify size number wanted. 

Si/e number ... 1 2 3 4 5 

\ ppn tximate 

t., ohms... 5.3 20 75 400 800 V> 

Maximum amp- 
Call resist, out) 15 7.5 4.0 1.5 0.75 0.5 

Minimum am] 

i. .11 resist, in).- 7.5 3.75 2.0 0.75 0.38 

Each $11.00 11.00 11.00 11.00 11.00 11.00 
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New Milvay Lamp Rheostat 

925E. Rheostat, Lamp, Milvay Improved Design, 
Complete With Lamps. I-or controlling incandescent 
lighting circuits and lor demonstrating the laws of 
series and multiple combinations a Lamp Rheostat 
i- indispensable. The models heretofore offered tor 
this purpose have a number of disadvantages. They 
do not permit current control in uniform Steps. The 
different lamp combinations required to secure 
various currents are too complicated. The circuits 
are too elaborate and, therefore, difficult to trace. 
This new Milvay Rheostat — the result of consider- 
able experimental and research work — entirely over- 
unes these objections and offers an extremely sim- 
ple device that controls current in uniform steps — 
that is very easy to manipulate and that has circuit 
which can be quickly and easily traced. 



SPECIFICATIONS 

Range. 1 10 to 5.5 Amperes in steps of 1 10 
Ampere. Xo rheostat offers such a wide range or 
such uniform control. 

Connections. These are made and broken by turn- 
ing the lamps in their sockets. This is rapid, easy 
and convenient. A special knife switch, provided for 
cutting out the larger lamps, enables instant change 
from large to small current-. 

Instrument Posts. Conveniently located binding 
posts are provided for voltmeter and ammeter con- 
nections with a short circuiting switch for the am- 
meter. 

Fuse Protection. The line connections are pro- 
vided with fuses and all wiring is insulated, thus af- 
fording the fullest protection. 

For use on either 110-volt A.C. or D.C. circuits, 
complete with eleven lamps, blue print, and full in- 
structions $20.00 





No. 929E. 



No. 930E. 



No. 931 E. 



No. 932E. 



KNIFE SWITCHES 

White porcelain bases, heavy copper parts, 25 ampere carrying capacity. 

929E. Switch, Knife, Single Pole, Single Throw. 931E. Switch. Knife, Double Pole. Single Throw. 
Ba-e 3x8 cm $0.35 Bas« 5xfi ; cm $0.55 

930E. Switch, Knife. Single Pole, Double Throw. [ 932E. Switch, Knife, Double Pole, Double Throw. 
se 3,5x10 cm $0.50 B 6.5x10 cm $0.75 
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No. 933E. 

933E. Switches, Wood Base. Nickel-plated Lever and 
contact points I >i .meter. 63 mm. 

* ? ' 

Contai t pi »ints - ' 

Each .. $0.23 .25 .50 

Mercury Switch 

937E. Switch. Mercury-in-Glass. For opening and 
closing A I and 1> 1 circuits Commercial!) this 
ty p e ; s ed in the control cin ol timing, 

1 burner, refrigerator and other automatic devices 
In tin lahoratory. arranged so it can be tilted 15 to 
20 degrei s, it tonus a more reliable contactor than a 
metallic k< y AU> it is useful in the distant control 



No. 937E. 

mi apparatus by cord or oilier method. The switch 
is different from other- of the mercury tyi Tl 

instruction i- such that duriii 1 operation 

the electrodes ah\ tin imn d in mercuri 

some of winch staj s in the - ups i »r depressions e\ i 
during and after "break." The result i> mercury 
mercury make and hreak and no! mercury to elec- 
trode make and break as in older forms lor this 
reason this switch is more dependable and n dur- 
able. Laboratory tests show up v. aid- of 200,1 

I makes and breaks without notici 
terioration. Approximate length, 2 inches; diamet< 
inch; power rating. 2 watts; maximum voltag 
220 volts; maximum carry: apacity, 10 amperes 
Has 6-inch leads with ring terminals $3.00 



Telegraph and Telephone Instruments 






No. 938E. 



No. 943E. 



No. 948E. 




No. 970E. 



938E. Telegraph Key. Standard form. Same as n 
b> telegraph companii Nickel-plated steel le\ 
with solid trim; - frame with screw hoi 
for mounting. Fitted with improved spring hold- 
er $2.75 

943E. Telegraph Key. Students'. Practical and serv- 
iceable on am teli graph circuit. Nickel-plated l< ver 
with solid trunnion Japanned key base, mounted on 
hardwood : May b< i isilj di ted for re- 
- si nibling by students .$2.25 

948E. Telegraph Key and Sounder. I e base- The 



sounder magnets, lever, anvil lever are tl 

same as in instrui 8E, \ fii 
class instrument thai will give entin tisfaction on 
lines up to five miles in length. Mounted on polis ed 
hardwood base $ 4 -0° 

953E. Telegraph Relay. St rd Ponj Relay. Its 
use will enable work on lines up to 3 in length 
to be done with perfect eas< I icti 
res ds to very small currents. Metal parts 
nicely finished and lacquered, mounted on hardv 
base $4-50 
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No. 953E. 







No. 955E 



No. 968E 



No. 978E 






No. 973E. 



No. 983E. 



No. 988E. 



No. 990E. 



955E. Telegraph Relay, Polarized. Type used in 
lontf distance telegraphy. Far more sensitive than 
X' i. 953 E, Responds to minute currents because 
armature is finely balanced in a combined permanent 
and electromagnetic fa-Id. Resistance, SO oluns.$22.00 

968E. Telegraph Sounder. Resistance, 4 ohms. Op- 
en any battery circuit of from 1 to 2 volts. 
May easily be dissected for re-assembling by stu- 
dents $3.00 

970E. Telegraph Code Practice Set. For use in 
teaching and practicing transmission and reception 
of code by the "sound" method. Trains students to 
immediately and instinctn el) tran>late dots and 
(-lies into the letters for which they stand. Con- 
sists of a telegraph key and a high frequency buzzer 
secured to a common base with the wiring brought 
out to three binding posts The characters of the 
international Morse Code are contained on a metal 
plate fastened to the base. ( >ne set, operated on two 
dr lis, is needed for demonstration or self-instruc- 
tion. Two sets, operated on four dry cells, are n 
quired for intercommunication. All metal parts are 
finely finished and mounted on polished 17x11 cm 
wooden base. With 14-page booklet containing com- 
plete information about the code, best methods of 
practice and hook-up details $3.40 

973E. Telephone, Battery Call. This telephone is tn- 
nded for use on lines up to 400(1 feet in length. 
Operates on a battery circuit of two dry cells per 
station. Both transmitter and receiver — watch case 
pe — are very sensitive. Each phone has a bell for 
al purposes and a push button mounted on the 
lower right band corner of the case. Trice per sta- 
tion, wiring diagram and full directions $8.00 

978E. Telephone Receiver. Demonstration form. 
Easily dissected for demonstration purposes. Latest 

two-pole type. Vs used on modern telephone > 



tems. Can be used on any line — local or long dis- 
tance. < omplete receiver and cord $2.25 

983E. Telephone Receiver. Watch Case Form. Diam- 
eter, 2] ; inches; weight, 6 ounces; resistance, 75 
ohms. The adjustment is rigid and will not become 
changed even by the greatest carelessnes Ideal 
for instrument use and laboratory testing $1.50 

988E. Telephone Transmitter. Standard long distance 
type. Articulate- distinctly and plainly. Easily taken 
apart for inspection. Consists of carbon cell, carbon 
grains and metal diaphragm enclosed in nickel- 
plated case provided with a composition mouth- 
piece $3.00 

990E. Telephonic Microphone, Fountain's. Designed 
by Dr. C. R. Fountain. Peabody College for Teach- 
ers, Nashville, Tenn. 

A simple instrument foi demonstrating th< principles <-f: Mi 
simple microphone, 12) telephone transmitter! t3) telephone 
induction coil, and Mi telephonic intercommunication. The 
demonstrations are easil) macle as follows: Mi Two dry cells 
and telephone receiver (like our No 978E) are connected in 
series to the two binding posts on the upright. The lick of a 

och lying on the base or the impact nf a pith ball falling on 
the base are clearly heard in the receiver — an excellent demon - 
stration of the action of the simple microphone. (2) With the 
same connections as but employing extra long wires or 

»rds so thai i' er may he removed 2^ t" ; <> Feet, the 

sp< I on the suspended diaphragm is clearly 

heard in the receiver, thus demonstrating transmitter action 
' nnccting two dry cells and primary of coil in series to 
the two binding posts «»n the upright and the receiver to the 
terminals ol the secondary of the coil, the voltag;e of the cur- 

nl in the receiver circuit is raised. A louder tick, impact, or 
voice is heard in the nrrivrr ,i> a result. < 4 1 If two micro- 
phones and receivers, placed in rooms separated bj 25 to 50 
hooked up, intercommunication is possible. The dia- 
phragm is removable, and the primary and secondary terminals 
are plainly marked; thus til constructional details can be 
studied and all circuits readily traced. 

Mounted on 17.5x17.5 cm. base and furnished with 
complete directions $8.50 

Note: Fir simple microphone, without Induction Coil, see 
iffe 104. 
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992E. Temperature Coefficient Apparatus, Milvay. 
For determining the temperature-resistance coeffi- 
cient of a copper conductor as p< r riment No. 6 
(pngi 72) in Millikan and Mill's "Electricity, Sound 
and Light/ 1 The water heating tank Is of heavy 
copper and measures 21 cm. in diameter by IS cm. 
high. The cross bar which supports the brass calori- 
meter and coil is heat-proof, water-proof and warp- 
proof. It is held securelj in position by sprinj 
clamp- which ei ■ the wired top edge o\ the tank. 
This rigid construction make- stirring safe and cas 
yet permits instant removal for filling, emptying, 
and cleaning of tank. The i opper wire, the tempera- 
ture-resistance coefficient oi which is to be deter- 
mined, is non-inductively wound in shift-pi 
grooves on a heat, water and warp-proof composi- 
tion cylinder. It is supported by a cover of the 
same material within a thin brass calorimeter. 
Heavy copper wires pass from the coil through the 

cover to binding Dost terminals. Cover is providi 
with center opening h \x insertion of thermomefc 
Coil resistance at ordinary temperature is about 4 
ohms and at 100° C. about S ohms — a larger ohmic 
ii is usually found in apparatus of this kind. 
A simple, easy-acting, effective stirrer completes the 
outfit. Without thermometer $17.50 

993E. Temperature Coil. New Milvay Design. K 
istance at IS I about 41 ohms and at 100° * 
(boiling water temperature) about 5.1 ohms — a more 
pronounced ohmic change than that which occurs in 



old low-resistance types. The wire natural^ expand 
coi jiderablj when heated to 100° C, and whei 
wound on a plain tube it loosens and side shift 
causing short circuit- which lit in errors or burn- 
outs. This cannot happen in the Mil 
the wire i id in deep grooves. The winding is ; 
filar to prevent inductive t The hollow tub< 
IS cm, x 25 mm., is a special composition that 
proof against heat, water, warpage, and breakage. 
I xtra heavy copper terminal- 21 cm. long lor 
quantitative determination of the temperature n s 
tances coefficient of copper wire, and lectun demon- 
strations of the effect A temperature on the resi 
tance of a conductor, this new Milvay product is a 
distinct advance over older types $2.25 

994E. Temperature Coil, 50-Ohm. For use in meas- 
uring the temperature coefficient of resistance I 
the kerosene immersion method as outlined in Ex] 
28, "General Physics for the Laboratory/' by Tay- 
lor-Watson-Howe. Consists of copper wire having 
both enamel and silk insulation cross-wound on 
skeleton-type bakelitc bobbin to insure maxima 
contact between wire and liquid. The ends of fl 
wire are soldered to heavy metal terminals mount 
on the hakehte bobbin and fitted with low-resistai 
copper lead-in wire-, 50 cm long by 3 nun. diaim 
The resistance at room temperature is about 
Ohms and a1 100 I about I ^ 1 igh " '' 
coil for exacting v ork $6.00 
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998E. Thermo-Electric Needle. For demonstrating 
the properties of a thermo couple and for measuring 
the current flow in a thermo couple circuit by the 
substitution of a test circuit. Consists of a thermo 
couple circuit and a test circuit mounted on pillars 
attached to a common base, as illustrated. In the 
center of each circuit is a pivot for receiving a mag- 
netic needle. The thermo couple circuit consists of 
two dissimilar metals, copper and an alloy of nickel, 
joined together to form a complete metallic circuit 
of rectangular shape. A ^hort section of the copper 
circuit projects upward from the "Hot" junction; 
while a somewhat longer section extends downward 
from the "Cold" junction. The second, or test cir- 
cuit, is entirely of copper and of exactly the same 
dimensions as the copper portion of the first circuit. 
1 Ibviously, it has the same resistance. It is an open 
circuit with binding post terminals, the nickel alloy 
being replaced with short block of insulating mate- 
rial. 

The general procedure in demonstrations with 
this apparatus is as follows: Place the apparatus 
that the long diameter of the base is in an east-west 
position. Rotate the thermo couple and t- &< circuit- 
in their pillars into a north-south position. Sec that 
the nickel alloy section of the thermo couple and the 
binding posts of the test circuit are towards the 
south. Place the needle on the pivot in the thermo 
couple circuit. Press the thumb and forefinger 
against the copper strip, which projects upward. A 
slight deflection of the needle will take place. Next 
apply a flame from a Bunsen or other burner to thi- 
same section. A larger deflection will take place. Im- 
merse the lower copper strip in cold water contained 
in a tumbler and again apply the flame to the upper 
strip. A still larger deflection will take place. The 
above clearly illustrates that heating the junctions 



of these two dissimilar metals causes the flow of an 
electric current, and that the larger the difference 
between the temperatures at the "Hot" and "Cold" 
junctions, the greater will be the current flow. With 
the lower copper strip dipping in cold water, again 
heat the upper strip. Note that the north pole of 
the needle will deflect to the west or left. 

According to the right hand rule governing the 
deflection of a magnetic needle, the current flow in 
the copper section of the circuit if from the "Hot" to 
the "Cold" junction. Therefore, the flow in the 
nickel alloy is from the "Cold" to the "Hot" junc- 
tion. To verify this, transfer the magnetic needle to 
the test circuit and so connect a dry cell to this cir- 
cuit that the needle will deflect in the same direction 
as before. Trace the direction of current flow, which 
should be as explained abovi 

Remove the cold water and now heat the lower 

instead of the upper strip. The current flow is now 

in the reverse direction a^ the deflection of the needle 

will show. 

The amount of a current ins under a certain condition in 

the thermo electric circuit can be measured by the following 
method: Immerse the lower copper strip in cold water con- 
tained in a tumbler. Heal the upper strip an«i note the deflec- 
tion of the needle* which, if a Bunsen name is usedi will be 
about 4S°, Tran stYr the magnetii needle i" the test circuit 
and 'His. sufficient current to flow through this circuit to pro- 
duce tin same deflection. Measure the current flow with an am- 
meter. It will be about S amperes Since the resistance of the 
test circuit i*. the same as the thermo couple circuit. It follows 
that the current flawing in tl ermo couple circuit under the 

above conditions, was the sai thai Rowing in the test cir- 

cuit: n.niily about 5 amperes, The presence of iron will disturb 
the magnetic needle: hence, the Bunsen burner employed 
should be of a type like our No, 426C, which contains no iron 

in its construction. 

The apparatus is sturdily built and mounted upon 
a finely finished, 10 x 30 cm. hardwood base. Com- 
plete, with one magnetic needle of the bar type. $8,00 






■ 






1000E. Thermocouples in Vacuo. 

The measurement of current in terms of heat developed has 
long been recognized as the best method of determining the true 
root-mean-square (R. M. S.) values of alternating currents. 
This method has heen taken advantage of to the highest deg) 
in the development of these couples. With them, both D.d and 
A C currents of any frequency, including radio frequencies.^ can 

Hired with accuracy. The) can be checked on dii 
current, an<l used without correction on radio frwjuencii rhe 
rial working element of these thermocouples is the junction 
imilar metals at the center of a heater wire or strip 
which carries the current desired to be measured. 

No 

Normal range, milliamps 

Safe heater current, milliamps 

\pproximate heater resistance, ohms 

Approximate voltage on junction, millivolts 

Each 



The heat developed generates a small F.M.F. at the junction 
which is unidirectional in character and rcadahle on a sensitive 
D.C Mllhvoltmeter or Microammeter. The couples are mounted 
in an evacuated glass hulh, all four leads being brought to the 

out : !- 

' which characterize these couples are: Constancy of 

calibration. Low temperature coefficient High sensitivity, Free- 
dom from error due to frequency. Minimum lasj. Each couple 
is mounted in a neat ease carrying rating plate and marked 
binding post terminals. For general laboratory use this mount"! 
form ifl far superior to the unmarked, unprotected, and un- 
mounted tyj 
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50 


100 


200 


500 
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15 


65 


130 


250 


600 


750 


150 


30 
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1.5 
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0.5 


7 
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7 


7 
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$16.50 


16.50 


16.50 


16.50 


16.50 


16.50 


16.50 
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1005E. Peltier Effect Apparatus. For showing that the junction of an antimony- 
bismuth coupli i- heated when the direction of cui flow is from bismuth to 

antimony, led when the flow is in the opposite direction. The am ny- 

bismuth l<- i- mounted in a glass bulb connected with a l lanometer 

ami k tn illustrated. 

In use , a colored liquid i- introduced into tl nanometer and the liquid in both 
arms allowed to reach the - the pcock for an instant. 
AboiH 5 amperes ol direcl current arc th< ' to flow through the couple. 
I, t h e direction of flovi is from bismuth to antimony, tin- air in tin- hull, will i 
pand, '.hi- i depi ol the liquid in the ri^ht arm of the manometer, indi- 
, t | liberation - al a1 the ju on. h the currenl flow is reversed, the 
oppositeeffi cl • nsues indicating cooling at the inn. turn. On finely finished woo.: 
support with in. moii jradnated in millimeters $13.50 
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No. 1005E. 




No. 1029E. 



1029E. Transformer Model, MILVAY. The d 
of this neu dhhUI mll\ meets every requii nl 
of the educal ! laboratory, yet in constru ial 

detail il conforms strictly to the besl commercial 
electrical engineering practice The results an 

1. Full exposun o) . coils, terminals and other 
parts for ii: inn and study of transformer i 

2. Maximum stability and utmost convenience for 
making and changii rcuit connections. 

3. Cool operation even under conditi 
mum load and continuous servi 

4 Maximum j under all conditions of ser- 

vi* 

: I ually satisfactory performance on all fn n- 
from 25 tn i 

The primary coils each contain turns on No. 

18 P. & S g tuge insulated per wire, tin d 

at Mo 12 R & S gaug 

copper w n i T1p i - than those 

usuallj ed on transfon rs of this type and 

nee their curre t-can - are far gr< at< 

tlie efficiency under all load conditions up" to maxi- 
mum, obviousl also greater. 



The cross-sectional core area is also very I 
— 2& Mini, rhis niMir^s maximum electroma 

ion, low core d, tl i . a mini- 

mum | ration of heat Furtherm i >lts 

pass tl :h the core laminations to short circuit 

thorn. Hence, the flou of the eddy currents is kept 
in the plain- of the laminations where they cannot 
int( rfi ■ ' with the a n of t h< t ransformer, 
The terminals of all four coils an brought 01 

eparate, marked binding po I This, with the 
rur connecting links supplied, makes it possible I 
e the transformer to illustrate three distin 
- 1. As a step-up transformer for 1 ging 
to low voltages. 2. As a step-down transformer f< 
changing high to low voltag* an auto tr 

former for changing voltaj or down by the 

method of dh ' windh Furthermore 3 the coil- 

can he connected into scrie- or parallel. 

The low winding cod- will stand 1 . ; volts whi 
ed singly or in parallel and 30 volts when in seri< s 
rhe high winding coils will stand 60 volts when us< 
ngly or in parallel and 120 volts when in serii 
* urrent carrying capacity of the low winding coils 
is 6 amperes and of the high winding coils, 1 ; am- 
peres. Thus the maximum capacity for continm 

is 180 watts. Considering the foregoing facts, 
this new MILVAY Model Tt er offers the 
utmost value in design, 1 onstruction and perform- 
ance. With c- tmpiete dir< $15.00 




No. 1030E. 

1030E. Set of Transformer Lamps. Used with 
1029E gives visible proof of voltage transit tion. 
1 he - andle p< »wer 1 »f both lamps is 1 ' 
the voltage of one is ir times the other. I >n 10x15 
hardwood base, with binding posts $3.50 
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No. 1031E. 



No. 1032E. 



No. 1033E. 



1031E. Milvay Tap-Type Demonstration Trans- 
former. [Yansformers with voltage taps a> illustrated 
and described in our catalogue under Nos. 1033E, 
1034E and 1U38E are amony the most popular types 
in u»c for the operation ot small electrical devices 
of all kinds — cither A.G or D.G — including induction 
coils, motor-, small lamps, etc. Inasmuch as these 
transformers are entirely enclosed in a sealed sheet 
metal case, their internal construction and wiring 
cannot l>e revealed and studied. While of great prac- 
tical value, they are of insufficient educational valu< 
I- 1 ir tli»s reason \\ e have designed the new trans- 
former illustrated above. It reveals the internal con- 
struction and wiring of the popular tap-type trans- 
former. The core, coils, wiring, taps and regulating 
le\er are fully exposed so thai every detail can be 
studied and all circuits traced. The manner in which 
the different secondary voltages are tapped off at the 

condary coil is clearly revealed. The taps arc five 
in number and yield 3, 6, 12. 18 and 24 volts. This 
new MILVAY product is more than a mere demon- 
stration instrument. The construction is so substan- 
tial that it may be used for continuous duty within 
the limits of its capacity, the same as any com- 
mercial transformer. It is designed for use on 100 
to 125-volt, 60-cycle. alternating current circuits 
Capacity, 75 w atts. Extra large core, 4x3x1 inche - 
B size, 6x10 inches. We can highly recommend 

is new model for the laboratory study of trans- 
former dt-sitm, construction, and operating effi- 
ciency $10.00 

1032E. Transformer, Bell Ringing, Tri-Volt. Pro- 
vides three secondary voltages — 6, 12 and 18 volts 
For direct operation from 1H» volt, 60 cycle VC 
ircuits. Will operat* one to five -' : or 3 inch bells. 
Lpa< itv. 25 Watts. Size, J 2 Ix3#g inclu-s. Weight 
1 lh $1.50 

1032Ea. Transformer, Bell Ringing, Tri-Volt. Same 
as No. 1032E, but for use on 110-voIt, 25-cycle V.C 

cin nits $2.00 

1033E. Transformer, Laboratory. For use directly "n 

11" volt A.C. lines to furnish low-voltage currents 

for tl i operation of small electrical apparatus of all 

either A.C. or D.C. — including induction rods, 

motors, small lamps, bells, buzzers, etc. Binding 

posts terminals provide permanent voltages Ol 4.5, 

d 13.5 volts, all of which can be used simultane- 

usly. A v< dtage regulator provides 2? additional 

voltages ranging from 5.5 to 23 volts in &-volt steps, 

making the use of a rheostat unnecessary. Ter- 

ii! and regulator positions are numbered, and aii 

attached plate indicates terminals and regulator posi- 



tion to use to secure any desired voltage. Coils and 
core are completely imbedded in a solid block of 
insulating compound encl< »sed in a black-enameled 
metal case, with cord and plug. Size. 5x4x3^4 inches. 
- KM) Watts. For use on 110-volt. 60-cycle 
A.C circuits $5.50 

1033Ea. Transformer, Laboratory. Same as Xo. 
KK33E, but for use on 110-volt, 25-cycle A.C. cir- 
cuits , $7.00 



A «w 




No. 1034E. 

1034E. Transformer, Laboratory. Same as Xo. 
!033Ea, but with binding post terminals providing 
permanent voltages ,a f., 12. 18 and 24 volts, all of 

which can be used simultaneously. A voltage regu- 
lator provides 25 additional voltages ranging from 1 
to 30 volts in approximately l-volt steps. In black- 
enameled metal case, with cord and plug. Size 
5] _t\5\4 inches. Capacity. ISO watts. For use on 

110-volt, 60-cycle A.C circuits $7.50 

1034Ea. Transformer, Laboratory. Same as Xo. 
I034E, but for use on 110-volt, 25-cycle A.C. cir- 
cuits $9.00 

1038E. Transformer, Laboratory. Same as Xos. 
1033 Ea and 1034Ea, but smaller. Binding post ter- 
minals provide permanent voltages of 6 and 1 J volts. 
which can be used simultaneously. A voltage regu- 
lator provides 18 additional voltages ranging from 
?? to 22.5 volts in l-volt steps. In black-enameled 
metal case, with cord and plug. Capacity, 75 Watts 
For use directly on 110-volt. 60-cycle A.C. cir- 
i nits $4.00 

1038Ea. — Transformer, Laboratory. Same as Xo. 
1038E, but for use on 110-volt, 25 cycle A.C. cir- 
cuits $5.50 
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No. 1039E. No. 1040E. 

1039E. Transformers, Step-Up. For use in high fre- 
quencj experiments, wirel< --. insulation testing, etc 
Standard air cooled spark transformers of the res 
nant type, with double resonant magnetic circuit, 
one variable by means of a movable tongu Tl 
so-called magnet shunl pro* ides full protection 
against undue current surges, The primary is de- 
signed to be connected directly to an alternating 
current sourer, no resistance or tmpedano coil bi 
ing necessary, Finished in black enamel with nick- 
eled t< rminal posts 
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20 


10.00 


13.50 



No A 

For use on alternating current 

oi. volts 110 

Designed for current frequency 

of, cy< les 60 25 60 

Rating ol ndary, volts 10,000 10.000 25.000 

I apacity, kilo-volt -amp* r< - 

(KVA) Yz Vz 1 

Shipping weight, lbs 38 48 62 

Each $22.00 28.00 40.00 

1040E. Transformers, Step-Up. For use in high fre- 
quency and wireless experiments. Non-resonant 
type, differing from No. 1039E only in that tin • tl 
not have the magnetic shunt control, rhe second- 
ary is protected b) an aluminum band or corona 
shield. For direct operation from alternating cur- 
rent SOUD ! inished in Mack enamel with nickeled 
terminal posts 

Xo 

For use on alternating current of, 
volts 

I I led for curr. frequ< of. cycles 

Rating 1 1 i ondary, \ >lts 

1 ipacity, kilo-volt-amperes (KVA).. 

Shipping Weight, lbs 

Each $10.00 





No. 1043E. 



No. 1046E. 




No. 1050E. 

1043E. Voltameter, Copper (Coulombmeter), Milvay. 
I or measuring current flow lectro-chemical < 
m The three plates- — on< gain and tu«' 
lo< k< d against the und< r side by thi - v. - ; 
through the top. A turn of these - - rel s the 
plat< d eliminates toui . them with the fingers, 
\r«.i of each plate about 35 cm. Complete with 
glass jar $3.50 

1044E. Voltameter, Silver (Coulombmeter), Milvay. 
Same size and construction as No. 1043E, with d 
tai hable silver plat* - $7.00 

1046E. Voltameter, Copper (Coulombmeter), Pratt 
Rutger's Form. Designed b) Prof. Frank R. Pratt, 
Rutger's * ollege, where it has been in successful u 
foi .» number of years I h< electrodes are dctachaM< 
spirals of heavy copper wire. On ;i spiral the d< 
posil distributes its< It uniforml} I 'n a square plate 
tt accumulates so heavily on the edges that it oft 
i rumbles ay and introduce- serious errors in the 
suits. Consequent!} far more accurate and more 
uniform results are obtainable with tin-, spiral form. 
I i tmplete with glass jar $5.00 

1050E. Voltmeter-Ammeter Resistance Test Board, 
DulFs. For convenience in coir ting unknown i 
sista coils, voltmeter, ammeter, and i 
box, battery or other current source, into the 
circuit employed in the stud} of the laws of resis- 
ts .i- outlined in Exp, 60, "Laboratory r 
in Phj m 5 ," by ("has E Dull (1929) 
cm. A.s illustrated $2.50 
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Wheatstone Bridges 




No. 1053E. 




No. 1055E. 




No. 1057E. 




No. 1063E 




No, 1065E. 



1053E. Wheatstone Bridge. Standard Slide Wire 

Form. Mk- resistance wire is one meter long, 

mounted on a scale graduated in millimeters, And 

provided with a sliding knife edge contact. The 

arc of brass. &x l / 2 inch. No soldered joints. 

The two bridge arms are each provided with a single 

tp for known and unknown resistances. Mounted 

finely finished hardwood base, 10x110 cm, and 

provided with large binding posts. Complete with 

directions $5.00 

1055E. Sliding Contact Key. A standard key such as 
is used on our Wheatstone Slide Wire Bridges. Ex- 
cellent for making sliding contact with a wire 
mounted on or stretched across a standard meter 
tick as in Exp. 67, "Laboratory Exercises in Phys- 
ics," b\ Fuller, Brownlee and Iiaker $0.75 

1057E. Wheatstone Bridge, Full Meter, Slide Wire 
Form, High Grade. No soldered joints. Strips of 
heavy copper, two gaps in each arm. Scale one meter 
long, graduated in millimeters. Resistance wire has 
a negligible temperature coefficient Contact key 
has contact at each end ^o that approximate point of 
balance may be more rapidly located. No loose 
mgling wire lead to key necessary as in this bridge 
tl v makes good electrical contact with the heavy 

metal strip along which it slides. This metal -trip is 



provided with binding posts at each end, to either 
one oi which the galvanometer wire is attached. On 
fineb finished hardwood board 17.5x110 cm — $18.00 
1063E. Wheatstone Bridge and Potentiometer. As 
used in Millikan, dale and Bishop's Course. Consists 

of a finely finished hardwood base. 10x110 em., pro- 
vided with suitable binding posts and a brass con- 
ducting strip. When a resistance wire is stretched 
between the two back binding posts, which are 
placed exactly one meter apart, and a meter stick 
placed under the wire, it become- a standard slide 
wire Wheatstone bridge like our Xo. 1053E. In ad- 
dition, three binding posts— separated by distances 
of 20 and 80 cm.— are placed in front as illustrated. 
These enable this bridge to be Used for finding the 
relative resistances of different kinds of wire by 
the fall-of-potential method; complete, but without 

meter stick $4.50 

1065E. Potentiometer Board, Dull's. For studying 
the fall of potential along a conductor as outlined in 
Exp 66 of Dull's "Laboratory Exercises in Physics." 
Consists of one meter each of Nos. 24 and 27 ni- 
chrome wire with binding post terminals, mounted 
on a mahogany-finished board. Markings on this 
board clearly indicate the 25, 50. 75 and 100 cm. 
points on the u ires $3.75 
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No. 1073E 





No. 1078E. 



- 



appara 



1U73E. Wheatstone Bridge, Demonstration. New 
form. Easier for thi student to understand, as -ill 
connections and resistance coils are in plain view 
on the upper surface of the board. Furthermore, the 
Wheatstoiu> diagram, given in every physics tesl 

1 k, is closel) followed Vs the coils are adjusted 

to -in accuracy of 1 5 oi 1%, very accurate n 

nation can be made with this bridge. The resi 
ot the coils in each proportional arm are l f 10 and 100 
ohms. The total range of measurement — when our 
No, 833E Resistanct Box, 211 ohm capacity, is i 

ne< u-d across the "R" ip — is 0.001 to 21,1 hn 

W ith a resistance box of larger capacity the r; 

proportionately lai The known resistance, un- 
known resistance hattery and galvanometei 
plainly marked. The plugs are provided with n< 
movable knurled hard rubber toj The metal 
rips are heavily Ia« -pure] and mounted on a finely 
finished 23x33 i m. hardwood base $13.50 

1076E. Wheatstone Bridge, Extended Coil Type. A 
r and half-meter bridge combined. The box- 
u jr ul is graduated along its upper ed From 

475 to 52£ cm., and along its lower edge from o to 
50 cm. m 1 mm. divisions. A 50 cm. length of wii 
of low temperature coefficient and high n am e, is 
stretched over this scale and connected between two 
additional 47= cm. lengths of like wire wound oil 



spool-, making the total effe« th 1000 cm. or 

10 meters- When the two plugs are in pla the 
una on the spools is 'shorted 1 out, and the instru- 
ment becomes a hall brid] I the usual tyi 
on which the approximate value of a n sistai an 
be quickh determined. By removing the two pluj 
the instrument becomes a ten -meter bridge, on which 
th« real \ alu< of the i e can now b< d< ter- 
mined with extreme precision. Sii i tettinj 

adily made and r< t< d to within 1 nun., it is 
obvious that when the 10-meter b used, such 
settings are accurate to .01%. Complete as illia 
trated, w ith sliding kej $40.00 

1078E. Wheatstone Bridge, Half Meter. Simple 
I an I oster type. For measurement i 
etc Mas also be used— by short circuiting the tv 
ei ips -as an ordinary Wheatstone bridge The 
resisl i wire. 50 cm. long, is mounted on a scale 

raduated in millimeter I he knii 
slides easilj along a bi with which it mak 

good electrical contact. With this type of key the 

Llvam r wires do not ii re with the raoi i 

ment of the key. the kni dge always makes con- 
tact at right angles to the wire, adjustmi 
mad< th great exact Mounted on finely fin- 

>od base, 14x60 cm., and provide'! with 
large binding posts I omplete with dire, tions $22.50 
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No. 1085E. 



No. 1086E. 




No. 1093E. 



The apparatus listed Ik* low is the simplest for denv 
jtrating in the lecture room the transmission and 
reception of wireless waves. It is also important from 
a historical standpoint, a> the type of coherer used in 
our receiving station is of the Lodge type, which, like 
the Branly, was one of the first successful detecting 
s employed in the reception of wireless mes- 

A complete u ireless se1 can be readily hooked up 
the use of our Mo. 1085E Wireless Oscillator and 
1086E Wireless Receiving Set, with the addition ol 
h standard laboratory items as: induction coil, 
irk, like our No 643 E; contact key, like our No. 
658E; and tour dry cells, like our No. 113E. If in addi- 
tion, a sounder, like our No. 968E, is conn- < t< d into the 
receh ing circuit, the signals may be transmitted in 

Code 

s complete directions and wiring diagrams are tur- 
d with the instruments listed below, a complete 

! -cribed abov< < .in l>e readily and quickly as- 
sembled Such a set when used with a % inch spark 
induction cod will give good results across any lecture 

>r laboratory- When larger coils -ire employed 
and the aluminum plate- replaced by a< rial and ground 
wires, transmission over greater distances is possible. 

1085E. Wire Oscillator. For use with an induction 
coil as .i transmitting station for wireless telegraphy. 
'Ilu spark gap is adjustable and provided with two 

pairs of binding pOStS, one pair for connecting into 



the secondary circuit of an induction coil, the other 
for attaching the aluminum receiving plates. Com- 
plete on 10x15 cm. harwood base, with two alumi- 
num plates $6.00 

1086E. Wireless Receiving Station. Consists of a 
standard Lodge coherer; a bell, which acts both as a 
sounder and decoherer; and a sensitive relax, mount- 
ed on a 22 5x22.5 cm. neatly finished hardwood base. 
The wiring scheme is clearly marked on the upper 
surface of the instrument (not shown in cut) so that 
all circuits can be traced with case. Complete with 
two aluminum receiving plates, complete with direc- 
tions, and wiring diagram $16.00 

1093E. Wireless Set, Simple. For clearly illustrating 
the principles of wireless telegraphy. Its extreme 

simplicity and open construction enables the trac- 
ing Of Circuits and examination kA every part. Very 

easy to operate and gh es positive results. The verti- 
cal construction make, it an ideal set for the lecture 
table. One dry cell operates the receiving instru- 
ments, any Wimshurst machine, Toepler Holtz ma- 
chine or induction coil, the sending instrument. Con- 
sist- of a three-ball double spark gap with aerial wire, 
coherer with aerial wire, and a special electric bell; 
all mounted vertically on iron bases, Complete with 
full directions describing ten interesting experiments 
which can be performed with this outfit, but without 
dry cell and electric machine $16.50 
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No. 12F. 



No. 6F-250F. 




No, 37F. 



6F. Biots Hemispheres. Consists of a pair of nicto 1 
plated brass hemispherical shells \\ ith ebonite in- 
sulating handles to be used with No. 250F Hollow 
Globe. W hen the metal sphere is electrified, then the 
two metal shells placed around it, the shells on n 
moval will be found to be charged while the sphere 
is no longer electrified $2.50 

250F. Insulated Hollow Globe. To fit No 6F Bi 
Hemispheres. Brass, nickel-plated, about 10 cm. di- 
ameter, on insulating -land, with hole in top tor 
proof plane $4.00 

10F, Chains, Brass. Provided with ring at one end 
and snap at the other for connecting ace. ssories t«. 
static machines. Length, 45 em Per pair $0.25 

12F. Milvay Charging Rod. This improved friction 
rod provide- a simple and certain means of chargi; 
electro-* i insulated conductor-, inducti 

sphen - and othei electrostatical devices with either 
negative I — ) or positive (+) charges. Holding th< 
rod at the center and actuating the plunger with tin 
forefinger causes friction between two small pieces of 
flannel and lluloid rod producing a negath 

char.- on the aluminum tip. By bringing this tip 
into contact with the knob of an electroscope or 
other device the char is transferred to it. 

rasping the exposed portion of the celluloid rod 
and pres the plunger down several times on a 

good static insulator (pi< of glass or hard rubb 
the plunger becomes positive!} (-f) charged and this 
charge likewise may be transferred to an electro- 
scope or other apparatus by the contact method de- 
5i ribed ab< w 

The construction of the Milvay Charging Rod is 
such that the charges flou slowly from the tip and 




No. 15F. 





No. 40F 



No. 45F. 



plunger— not instantaneously. Because of this, elec- 
troscope, electrometers, i can be charged to any 
precise desired point while an excessive charge can 
be reduced or entirely neutralized by a charge of the 
opposite sign. The friction mechanism is losed 
in a brass nickel-plated case. A high-grade instru- 
ment of finest material, workmanship and finish. 
I otal length, IV. 5 cm $9.00 

15F. Condenser Plates. \- u-ed in Millikan. Gale and 
Bishop's Course. Consists of a pair of 10x10 cm 
metal plate-, mounted on separate wooden bav< 5; 
complete with 15x15 cm. shellacked glass plate. $0.50 

35F. Direction Book. Contains full direction dia- 
grams showing how to operate the various 1 
included in our No. 135F Demonstration Set with 
either a Toepler-Holtz Machine or a Wimshursl 

Machine $0.25 

37F. Discharge Pressure Apparatus. The heat . i 
electric discharge violently expands the air through 
which it passes. In tl device the air is confim 
in a hollow cylinder of insulating material, the circu- 
lar opening in the top of which is plugged with a 
large pith ball. The cylinder 1- provided with two 
electrodes and when the discharge from a static ma- 
chine or coil is passed between them the pressure 
developed by the spark-heated air ejects the ball 
with considerable force. Overall height, 18 cm. $2.50 

40F. Discharger. Jointed. Adjustable arms. Knobs 
may be -rparated any distance up to 37.S cm. Nickel- 
plated arms and knobs, rubber insulating handle. $2.00 

45F. Discharger. Plain. Fixed arms, rubber insulat- 
ing handle. Arms and knobs are heavily nickel- 
plated. Distance between knobs- 19 cm "....$1.20 
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55F. Electric Chime. Three 50 mm. bells attache d to 
a metal frame so that they may be suspended from 
the knob of a static machine. The center bell is in- 
flated and provided with a ground chain. Excellent 
for illustrating the attraction and repulsion <>t elec- 
tric charges $2.00 

60F. Electric Chime. Five bells on metal mount with 
socket to fit on No. 515 F Support $3.25 

65F. Electric Chime, Milvay. Rings ten minutes on 
one charge. For illustrating, in an interesting man- 
ner, the attraction and repulsion of static charges. 
If the Leyden jar is charged, the metal ball sus- 
ended bj a silk thread between the two bells 
ill bound back and forth for ten or more minutes, 
thus ringing the bells. 

Consists of a half-pint Leyden jar mounted on a 
4x6 inch hardwood base with bells and suspended 
ball as illustrated $6.00 



70F. Electric Plume. For illustrating repulsion. A pa- 
per tassel attached to a metal rod, the lower end of 
which is provided with a socket to fit on No. 515F 
Support. When connected to one knob of a static 
machine in operation, the strips of paper will repel 
each other and spread apart $0.65 

75F. Electric Whirl or Flier. Brass cap with four 
radial arms terminating in sharp points, on insulat- 
ing stand. When connected to one knob of a static 
machine in operation, it will rotate rapidly. Illus- 
trates the great magnitude of the electric force at a 
point. Height about 12.5 cm $1.35 

80F. Electric Whirl or Flier. Brass cap with four 
radial arms terminating in sharp points, on pivot de- 
signed to fit on No. 515F Support. When connected 
to one knob of a static machine, it will rotate rapidly. 
Illustrates great density of a charge at a point. .$0.85 
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No. 95F. 



No. 90F. 



No- 87F. 




Nos. 100F-105F 



87F. Electrometers, Absolute (Electrostatic Volt- 
meters). After Braun. Coi of aluminum vai 
about IS cm. long mouninl on cone bearing in 
natal frame of sucli shape that wliei ge oi 
electricity is given to this frame, ti epell 
and stands al an angle to the frame. The 
angle, .1- shown on the graduated scale, is used in 
voltage measurement The frame, vane and scale 
are mounted in a cylindrical metal case from which 
the} insulated with pure amber. The case is pro- 
vided with removable Eaces oi clear glass, each cov- 
ered with metal plate having a window through 
which tin indications may be observed. In ordering, 
be sure to ize wanted. 

Size 1 2 

Scale reads to, volt- 3500 10000 

Value of each divis., volt MO 100 00 

Each $50.00 50.00 50.00 

90F. Electrophorous, Large. Ebonite plat. 

cm., mounted on japanned in - 1 1 tal disk, 15 

■a. dian with insulatii ■ dl< V natal strip, 

indii I in cul itted line, allow - 

charge, which lied I he electrified 1 itc 

plate, to «-cape to the earth. The metal disk when 
lised will be found to hav< a positive 1 , with- 

ul havii 1 torn bed with the finger. For chai 

g- a Leyden jar or insulated conductor, quicklj and 

strongly, this electrophoror unexcelled $4.00 




No. 107F. 

95F. Electrophorous, Small. Same No. 90F, but 
w ith 15x15 ebonite plate and 10 cm. diameter 
metal with insulating handle $1.50 

100F. Electroscope. Milvay, New Lecture Form. C on- 
of a round 11 5 cm. metal box with removal 
Lack mounted on a neat round mel 
ba The brass rod to which the gold foil is at- 
tached is insulated by a heavy, non-breakable sulphur 
plu To guard against radio-active influences, a 
metal cap i> provided to fit over the collar on top 
box and enclose the projecting rod. Tin 
provided with a knob which may he removed ai 

attach* This electroscope will 
bold its charge for from 6 to 8 days $6.00 

105F. Condenser Attachment. For use with 
100F, for showing that tl of a galvanic cell 

Ltically chai Coi s of two heavy : 

lacked bra- m. in diameter, one of whi< 

is provided with an insulating handle, the other 
rod for attaching to electroscope. With posts 

attaching com;' Cting wires $3.75 

107F. Electroscope. Braun's. Consists of an alun 
mim vane about 15 cm. long pivoted on cone bear- 
ings in a natal frame of such shape that whei 
chai . ! 1 le< tru it\ 1- given to this fr . the 1 
lied and stands at an angle to the frame. I 
of this a 1 to 1 ure the amount 
electric 1 On insulating base $5.25 
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No. 110F. 



No. 120F. 



110F. Electroscope, Flask Form. 361) cc. flask, alum- 
inum leaves, nickel-plated rod and ball. Height, 
about 16 cm $0.75 

115F, Electroscope, Flask Form. Same as No. 110F, 
but with rod insulated from the cork by a heavy 
non-breakable sulphur plug. Will hold its charge for 
hours. The best low-priced electroscope on the mar- 
ket $1.75 

120F. Electroscope, Flask Form. Large model for 
lecture table use. 100U cc. flask, large thin sheet 
I not foil) aluminum leaves, very sensitive and very 
durable. Height about 25 cm $2.50 



Zeleny Oscillating Electroscope 

122F. Electroscope, Zeleny Oscillating. Complete 
with all attachments. Designed by Prof. John Zeleny 
of Vale University. Designed for both qualitative 
and quantitative work in radioactivity and other ion- 
ization experiments. Unequaled for lecture experi- 





V* A co M 



No. 121F. 



No. 122F. 



Qients, such a>: the conductivity produced in air b\ 
Roentgen rays — the conductivity produced by radio- 
active substances— the effect of ultra-violet light on 
the conductivity of air surrounding a glowing wire — 
the conductivity of flame gases — the electrification of 
air by the breaking up of water drops — the electrifi- 
cation of gases evolved when metals go into solution 
— the insulating properties of both solid and liquid 
materials — the range of Alpha, Beta, and (iarama 
rays from radio-active preparations, etc. It may also 
be used in comparison of very high resistances. (See 
The Physical Review. Vol. 32. 1911, page 581 | The 
electroscope leaf is broad and moves in its own 
plane; the air resistance thus encountered is so 
^niall that it cuts through the air with a precise, 
rapid pendular motion. I he leaf is automatically 
charged and recharged from a plate kept at about 
1(H) volts. When an ionization current is being meas- 
ured the leaf alternately approaches and "kicks" 
away from the plate, the frequency of these pendu- 
lar motions being a measure of the current. Since 
the leaf is viewed broadside on, its oscillations can 
be readily seen simultaneously by a group of ob- 
servers. It is equally well adapted for projection — 
a feature which gives it added value for lecture pur- 
poses. The automatic charging of the leaf results 
in the experiment constantly repeating itself be- 
fore the eyes of the observer or audience, thus adding 
life and fascination to the experiment. The effect 
of any change in conditions is immediately noted 
by a change in the frequency of the oscillations. In 
making quantitative measurements, the time of a 
counted number of oscillations is taken, the "kick" 
<>f the leaf from the charging plate making a very 
definite point for taking time. The sensitivity of the 
electroscope can be varied over wide limits by simply 
moving the charging plate in or out. Complete with 
attachments, in wooden case; and illustrated bulletin, 
prepared with the co-operation of Prof. Zeleny, con- 
taining complete directions and describing in detail 
a number of interesting experiments which can be 
readily performed with this instrument $18.00 

121F. Beta Ray Capsule. For use with Xo. 122F. A 
small metal capsule with handle containing an in- 
tensely radio-active material, assaying 16-92 milli- 
grams of radium per ton, Useful as a source of Beta 
Ra\ s for laboratory and lecture work $5.00 
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123F. Electroscope, Hammer Radio-Ac tivity. I 

rk. i 

no a m quan- 

II adapted to tl 

n« all I all 

tv ;;art >r tn rial ' 

t. 

e lea is 

mounted in froi 
gular di 

tl J I ature, not found in 

sible. 

In use tii*- instru t is 
rubbed frit 
>n the outside of th« The leaf (ravel for a 

lard ra< 
124 FB Can *> 

Tli rep! J 

the e> i radi 

1 in r he 

ca li'I 

I 
in< 

rod, di 

■ 

.-'I bull* full d 

for 
its OC< 

tion and u- $25.00 







No. 123 



Radio-Active Materials and Screens 

124Fa. Plaques of p Active Materials, Set of Six. 

I With | ! 

1221 /• 

1 of 

h, Ixl . 'Ji- 

ll 

ilphai l ctinum, 

ram i $2.50 

124Fb. Carnotite Standard. \n analyzed 

a $1.00 

124Fc. Carnotite Specimen- 1.50 

124Fd. Pitchblende Specimen. 1.50 

124Fe. Phosphorescent Zinc Sulphide, Special Grade 

I ' bottle $3.50 

$10.00 

124Ff. Phosphorescent Zinc Sulphide Gl A . I 

tr n th< 

l $2.00. 

$4.00 

124F*. Phosphorescent Zinc Sulphide. Grade B. 

$1.00. 
'" $2.00 



124Fh. Radium Luminous Material. int. 

i 
lui >u( 2 Per 

gram bottl $5.00 

124Fk. Tribolumincscent Zinc Sulphide. Brij 

rubbing, Per S gram l $2.00. Per 2 

tl $4.00 

I24FL Phosphorescent Calcium Sulphide. 

nee after exposun to 3 P< 

$2.00 

124FM. Phosphorescent Zinc Sulphide Screen 

• f 
" 1tT it experimei 4x4 inches $2.00 

I24Fn. Tribolumincscent Zinc Sulphide Screen. I 
K' oli :4 inches. $2.00 

124Fp. Phosphorescent Calcium Sulphide Screen. 

t. Size, 4x4 i $1.00 

1241 t fluorescent Screen. the nearest ap- 

hl 
light ex| ■ Da not re 

liter i 
4x4 in< hi $3.00 
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No. 125F. 



No. 130F. 



No. 96H 



No. 140F 



125F. Electroscope, Pith Ball. WITH EXTRA 
LARGE PITH BALLS, 13 TO 14 MM. DIAM. 
Consists of a pair of 13 to 14 mm. pith balls 5US- 

ended by -ilk cords from an insulating stand. 
Height about 28 cm $1-00 

130F. Electroscope, Vulcanite Needle Form. Mjlvay. 

ery sensitive. Hard rubber needle, about 15 cm. 

long, delicatel) pivoted on a support. One end m 

be charged positively and the other negatively, if 

desired, thus obviating the use of two electro- 

$1.35 

135F. Electrostatic Demonstration Set- Consists of 
No 515F Universal Support and the following ac- 
apparatus: Xo. 80F Electric Flier, No. 310F 
Rotating Disk, No 70F Ele< tri< Plumes, No. 520F 
\ olta's Hail Storm, No, 325F Smoke * ond< nser, No. 
320F Smoke Candles, No. 210F Geissler Tube Hold- 
. No. 270F Lightning Plate, No. 60F Electric 
Chime. Xo. 3151- Shocking Handle. No. 10F Cham-.. 



Xo. 255 Leyden Jar. Xo. 45F Discharger. No. 200F 
Geissler Tube and Xo. 35F Direction Book. Put 
up in a strong cardboard compartment box. Every 
piece in this set will give highly satiM;irtor\ result- 
u ith our Toepler-1 [oltz Machine or any of our W'iin- 
shurst Machines. An excellent outfit for lecture table 
work in static electricity $22.50 

96H. Faraday's Ice Pail. For performing the classi- 
cal experiments on the distribution and induction of 
static charges which Faraday originally carried out 
with the aid of an ice pail. A polished aluminum can, 
.? inches in diameter ami 5 inches high $0.50 

140F. Faraday's Bag. Consists of a cloth bag, 7.5x13 
cm., attached to a metal ring which is mounted on an 
insulating stand. Silk cords attached to tip of bag 
enable it to he ea-ily turned inside out. Whin bag 
is charged, it n»a\ l>< shown by proof plane and elec- 
troscope that the charge is entirely on the outside. 
If hag is turned inside out. the charge will again be 
found to be on the outer surface $1.25 
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No. 155F. 



No. 160F. 




No. 165F. 



No. 190F. 



Nos. 145F-146F 



No. 170F. 



■™ — ' '■■ ■ ■ — ■ 

— - CMrOc *»r*.^ - ■ 



: 



No. 180F. 









N 



No. 175F. 



No. 185F. 



No. 197F. 



145F. Fluoroscopy I or ol>>crvmg the bones in the 
hand* coins in a ; under the i" iting 

ioval stat< 

sen en, 12.5a 1" : inchc - $13.50 

146F. Fluoroscopy Professional Type. 1 he brilliant 
results obtained in X-r; ins with this 

tin- iro re due to thi tble i i istu s 

its en: 1. The fluo I sail from which 

tli' creen is made is an absolutely si chemical 
combination and is not cted by heal or dan 

ness, b ic continual bombardment bj N or 

by pressure It does not deti rat< with age, lil 
the barium platinun i mide reei so quick!) do 
2 Tl>< emitted b) this screen is brilliantlj 

white, rhe images therefore ■ nt bl md white 
i onti a ii - which ai i pi g to tl 
screen i^ free from visible This is a most im- 

portant attribute as it assures iniagi - with sharp 
clean-rut outlines. I ft has absolute!) no phos] 
i scent afterglow or lag. This quality pn \< nts 
blurred outlines when examining moving 

I ilogisl s use this tj pi ulai ly for 

the fluoroscopic examii n of fractured bi 
I with our No ! I Indui tion I !oil and No 

!51 \ Ra> Tube, l« cause of the pem Lys 

produi * -I by this equipment, this flui i lIs 

the boi re of the H Wrist Elbo * I 

\nkle. Knei etc., with a > ontrast, tnd 

; h arm npos with calcium tun. ti oi b; 

ium-pl id< screen i quipped t 1 

. incl - s plati 

i it froi •'■•-. • and is n adili 

remoi abli for < xamination i »r n h i- 

mounted in a ly finished box with handli ! fur 

lined cyepiei i $26.50 

150F. Friction Can. Flannel. With 

e with ' 170F 1 I t., ill-- 

trati tl t frii tion develops 

•unts $0.25 

155F. Friction Pad. Cat's Fur. Half skin f< r i 

11 $1.00 



160F. Friction Pad, Flannel. For i ing frictii 

rods, eti about 20 21 n $0.35 

165F. Friction Pad. Silk. I or exciting friction i 

eti 5 about - " i m. ..... $0.50 

170F. Friction Rod, Ebonite. When rubbed with cat 

fur beco d. Mad< 

qualit} hard rubber Length, 2 

$0.35 

175F. Friction Rod, Glass. Solid rod, better than 
hollowglass tube. Winn rubbed with -ill; 1" 
positn i ' ed. Length, 25 ci 
mm $0.30 

180F. Friction Rod, Glass. Solid rod, one end ground, 
the oi her polished, i l\ el 

trified and the oth< i negatively whi rubbi 

l • ■ gth 30 cm : dia ■ ter f 13 nun $0.60 

185F. Friction Rod. Wax. When rubbed with flan- 
es ni Li i trified. Sizi . x 1: 

1 5 mm $0.20 

190F. Friction Rod Support. Better and mon con- 
fided stirrup. The carrii 
madi "i light-weight 1. is balanced on a hard- 

5ti el pivot mounted in the end of a hard rubb 
lating r< »d. \ bar m; on rod i estii 

on this carrier re idilj to other magnet* 

Without bar $2.50 

195F. Friction Strips. Glass. One plain, the oth 
with hall d with silk I \ r illustr; 

ing that Fi icti n •'< \ • !■ harges in • ■ 

Si/. 7 5> 2.S cm $0.40 

197F. Gassiott's Cascade. For producing an eli 
in a partial \ mi. In use thi 
inside w ith t 1 d. is pi I on the | 

pump n tly under the metal rod of a b< 11 

lil OR, pi; d rod beii 

sparl Is of a static i >r inductii 

cod. At reduce pink and \ let col 

if the goblet in \ 
or c shion, producing a most beautiful i 

$1.50 



Crooke's 



UJt 1*1 



' 



Crooke's 
^*c. For 



'•:i> 7 



Page 1 50 




v *lMl 




CHICAGO APPARATUS CO. 



SMihay 



Electrostatics — Section P 



Geissler and Vacuum Tubes 




No. 20F. 








No. 22F. 



No. 23F 





No. 25F. 



No. 30F. 



20F. Crooke's Deflection Effect Tube. For showing 
that cathode rays are deflected by a magnet. In this 
tube the cathode Stream, narrowed down by a -lit 
in a mica plate mounted directly in front of the 
cathode electrode, is caused to traverse the length 
of a mineral coated plate upon which it traces a flu- 
orescent streak. The luminous hand, which normally 
uite straight, instantly bends into a circular arc, 
when the tube is approached by the end of a bar 
magnet. The curvature is either up or down accord 
t<> which end of the pole is near the tub Tube 
fth, about 30 cm. With wooden stand $7.50 

22F- Crooke's Mechanical Effect or Rolling Wheel 
Tube. For showing that cathode ray* can produce 
chanical effects The aluminum disk electrodes 
arc placed near the top of the tube. Between them is 
II mica-vane wheel mounted on glass railv 
When the tube is excited by a coil of 2 inch ^park. 
or larger, the wheel rotates rapidly, the tipper vanes 
rnoi ing away from the cathode* and the whole wheel 
rolli: long the udass rails towards the anode. 
Obviously if the- current is reversed, the wheel will 
spin and travel in the opposite direction. If the 
thode stream is deflected by means of a magnet 
tin- speed of the wheel will be altered. Length of 
tube, about 31 cm.; diameter, 5 cm. Complete with 
wooden stand $12.00 

IF, Crookes' Tube. Phosphorescent. A vacuum tub. 
containin eral mineral- which glow with brilliant 

colors while a discharge from a static machine «-r 

coil i- ing through the tube. Being phosphores 

ut, the glow persists for a time after the discharge 
ha d. Diameter of bulb, 9 cm.; length 14 cm 

On polished wooden base $5.00 



25F. Crookes Tube, Shadow Effect. For showing 
that cathode rays travel in straight lines as is evi- 
denced by the manner in which they cast a shadow, 
that they are deflected by a magnetic field, and that 
fluorescent glass fatigues under their stimulus. The 
metal crnv> i^ hinged so that it may be caused, by 
tipping the tube, to lie down or stand erect at will. 
\\ hen the CfOSS is down, the whole large end of the 
tube will glow with a greenish-yellow fluorescence. 
When erect, a sharp shadow will appear in this 
fluorescent area. Approaching the tube with a mag- 
net causes the fluorescent area to shift, obliterating 
the shadow partially or entirely, showing that the 
rays are being deflected. If the shadow of the cross 
is thrown on the walls of the tube for some time 
a\m\ the cross then shaken down, the pattern of the 
cr<>^ now will glow brighter than the surrounding 
portion, revealing that the portion originally screened 
from the cathode rays now responds more vigorously 
than the portion that underwent prolonged exposure 
to them. Length, about 28 cm.; diameter of large- 
end. 8 cm. On wooden stand $6.00 

30F. Crookes* Heating Effect Tube. For showing 
that cathode rays heat bodies upon which they fall. 
In this tube the cathode electrode is a section of 
a hollow square. In the center is mounted a square 
of platinum foil. In action the rays come off at right 
angles to the cathode forming a cone with its ap< 
in the plane of the platinum. Thus the energy of 
the rays, concentrated into a small space, is >o great 
that the foil at the tip of the cone becomes white 
hot. B> deflecting the cathode stream with a magnet 
the position of the heated spot can be shifted. Diam- 
eter of bulb, 12 cm. On wooden stand $7.50 
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No. 211F. 



No. 212R 



No. 214F. 




ct3-i 





No. 3600F. 



No. 213F. 



No. 216F. 




Geissler Tubes 

Sealed glass tubes of various designs, and of various 
kinds of glass, containing some highly rarefied gas 
and provided at each end with an improved electrode 
for easy connection to a static machine or coil. Am 
static machine or induction coil will operate thi 
tubes. When an electric discharge is passed through 
them the gas becomes luminous, while the different 
kinds of gla^- exhibit fluorescence as follow-: Uran- 
ium-Yellow ; Iron -Green; Lead-Blue. 

200F. Geissler Tube. 15 cm. long $0.75 

201F. Geissler Tubes. 15 cm. long, set of six, assorted, 
in box $4.25 

205F. Geissler Tube. 20 cm. long $0.90 

?06F. Geissler Tubes. 20 cm. long, set of six, as- 
sorted in box $5.00 

210F. Geissler Tube Holder. A metal red with socket 
at its lower end to fit No, 515F Support and hook at 
top for suspending Geissler Tubes or No. 270F 
Lightning Plate. Nickel-plated $0.65 

215F. Geissler Tube Support. Consists of a 12 Sxl 
cm. wood base with a 30 cm. wood upright, provided 
with binding posts and adjustable hooks for sup- 
porting any tube from 15 to 25 cm. long. This stand 
is entirely finished in dead black nst which tl 
illuminated Geissler tube stands out in bold relii 
[deal for the lecture tabic u Without Geissler 
Tube $3.00 



211F. Aurora Tube. A simple vacuum tube, 25 cm. 
long, with an electrode in each end. A dischar 
through tin- tube produces a beautiful colored auror- 
al glow $2.00 

3600F. Aurora Tube. Same a> No 211F, but pro- 
vided with open side tube for exhausting. Length, 
25 cm $1.75 

212F. Holtz Tube. Consists of a vaccutu tube. 15 cm. 
long, with a -cries of partitions provided with small 
tapered openings to show that the discharge will 
pass in hut one directi. in thr. iugh such openings.$2.50 

213F. Fluorescent Tube. This is a double tube, 20 ci 
long, the inner one of uranium glass, the outer beii 
filled with some fluorescent liquid such as eosine, 
quinine, kerosene, aesculine. or uranine. When a 
spark is passed through this tube the liquid gives off 
light of a color differing from its own (fluon 
cenci $1.50 

214F. Phosphorescent Tube. This is a double tube. 
20 cm. long, the outer of which contains crysl 
of calcium sulphide and zinc sulphide. When a d 
charge passes through the tube the crystals phos- 
phoresce beautifu" en and viol olors, show: 
how radiant matter may produce visible light. .$2.00 

216F. Phosphorescent Mercury Tube. A double vac- 
uum tube, 20 cm. long. The inner tube consii if a 
of bulbs while the outer Contains a quantity 
of mercury. When shaken, friction resulting fro 
mercury falling on tl ulbs, produces a beauti- 
ful phosphorescent glov \s no static machine 
coil is required, this tube is nol pr led with termi- 
als $2.50 
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217F. Geissler Tube, Demonstration Form. [*otal 
height, 28 cm. Fancy uranium glass spiral in bulb. 
On weighted wood base • $4.00 

218F. Low Vacuum Tube. Spherical shape with four 
electrodes. A discharge through this tube traces a 
path of colored light from the cathode to whichever 
of the other three terminals is made the anode. On 
wood base 57.50 

219F. High Vacuum Tube. Spherical shape with 
three electrodes. A discharge through tin- tube 
shows no visible path between cathode and anode. 
Fluorescence of the walls of the tube directly oppo 
te the cathode electrode prove- that the cathode 
ray- travel across the tube in straight line- $7.50 

Spectrum Tubes 

These tubes, also known as Pliicker Tubes, are read) 
prepared lor use in spectrum analysis and lecture 
work. The) consist of two glass tubes about 7.5 cm 
long by 13 mm. diameter joined by a glass capillary 
about 10 cm. long by 7 mm. diameter. The ends are 
provided with heavy rod electrode- terminating in a 
cap and ring on the outside, the latter tor convenience 
in connecting them into circuit. Durum evacuation a 
trace of pu IS is introduced into the tube which IS 

then sealed-off at reduced pre->ure. Operated with a 

atic machine or a •small induction coil (like our No. 

I0E) a bright discharge passes through the tube, 

arying in color and spectrum with the contained gas. 
The discharge is especially brilliant in the capillary 
don where the current density is greatest. In 
trosi this highh luminous section produces an 

intensel) brillianl spectrum containing the lin< char- 
acteristic of the gas in tin- tube. Hence these tub. 
are especially valuable for use with a grating spectre- 

ope in wave-length determination-, for SpeCtTUllI 



analysis by the comparison method, and for acquaint- 
ing students with the spectra of the better-known 
gases in their pure form. Overall length, _'." cm. 

326F. Spectrum Tube, Argon Gas $5.00 

328F. Spectrum Tube, Bromine Vapor 2.00 

330F. Spectrum Tube, Carbonic Acid Gas 2.00 

331F. Spectrum Tube, Chlorine Gas 2.00 

332F. Spectrum Tube, Helium Gas 5.00 

335F. Spectrum Tube, Hydrogen Gas 2.00 

336F. Spectrum Tube, Iodine Vapor 2.00 

337F. Spectrum Tube, Mercury Vapor 2.00 

338F. Spectrum Tube, Neon Gas 5.00 

340F. Spectrum Tube. Nitrogen Gas 2.00 

345F. Spectrum Tube, Oxygen Gas 2.00 

346F. Spectrum Tube, Water Vapor 2.00 



3603F. Fluorescent Liquids. For showing the char- 
acter of fluore-cence exhibited by certain liquids 
when exposed to sunlight, arc-light, colored light, 
ultra violet light, etc. Consists of -ix fluorescent 
liquids in sealed glass tube-, mounted in a wooden 
exhibition rack with back and cover, forming a case 

measuring 21x17 cm. when closed. Each tube is 

plainly marked with the liquid it contains. .. .$10.00 

3605F. Phosphorescent Sulphides of Alkaline Earths. 
For revealing the characteristic phosphorescence of 
alkaline earth sulphides after cxpo-un to X-ray ^. 
radium radiations or ultra violet light. Each sulphide 
is contained in a flattened glass tul>«-. 11 cm. long, 
ami t in five different varieties are assembled in a vel- 
vet lined case with hinged lid. Each tube is plainly 
marked with the name of it^ content $10.00 
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3610F. DeLaRives Apparatus. When a current flows 
perpendu ular to the direction of the lines of force in 
a magnetic field, rotation will result if the medium 
through which tli< current is flowing is free to movi 
This is due to the force exerted on the current by 
magnetii field That the reaction on a dischai 
through a gas al reduced pressure is the same, is 
beautifully illustrated by this tube. The lower el< 
trode is in the form of a ring. A sealed-in glass 
tube permits thi i ded core of the electroma 
to extend through and beyond tin- ring. In action, 
a reddi -It col ired concentrated discharge pas - 
between the electrodes, w hich when the elei ti 
nel is enerj ate about the core. I 
ing the polarity of the ele< troi i ■ the di- 
rection oi rotation. From the polarity of the cor< 
and the direction of rotation, the direction of the 
current in tin discharge leduced. Di eter 
of bull*, 9 cm.; overall height, 32 cm. Complete with 
electromagnet $12.50 

3615F. Canal Ray Tube. Goldstein's. For demonstral 
ing that positive and negative ions app< ar in a dis- 
charge tube; and thai the positive form the canal 
rays observed by Goldstein in 1886, while thi i 
tivi Form the cathode rays. Cathode r. ioi is 

due to a positive ion bombardment on the cathodi 
The slots in the cathode of this tube permit son i 
of the positive ions to pass into the upper portion 
of the tube, forming the so-called canal rays In th< 
field of a powerful electromagnet the canal ra de- 
fied slightl) From the direction of the deflectii 
id of the Jii of force, it can be shown thai thi 
arry positive charges The cathode rays in the 
lower on will under the influence of th< 
magnetic fii a much larger deflection in the 
same direction, indicating that they are t 
char i r of tube, 4 cm. I »v< r-.ll height, 4" 
cm. On polished u n base $11.00 

3620F. Canal Ray Tube. For the qualitative study 
of canal rays (positive i and cathode rays (neg- 

ative rays) as outlined ■ pag< 463, "Physics" by 
Duff. Lewis, Mendenhall, Carman and Knipp, Tl 



cathode is a hollow cylinder with a small central 
aperture in each end, providing a small circular, hori- 
zontal path for the raj Tl node is in ti 
• ctending downwards from the bulb al the right. 
I or Hu further reduction of thi uum, by immer- 
sion in liquid air. the i i ntral lower bulb is filled with 
charcoal In action, thi i ithodi rai beam emerges 
from the face of the cathode and reaches the opp< 
side of the right-hand bulb, where ii produces no- 
ticeable heating of the glass. Dm to the pi ice 
of a trace of helium, introduced at low | he- 

>re the tube is sealed-off, the cathode stream pre- 
nts a greenish-blue color. The posits ns fi >rn 
the edge of the Crop! - -lark spai II towards the 

cathode, and a portion passes through thi foral 

cylinder, forming a stream of pi isitive raj - whi 
falls upon the glass at the end of the left-hand bulb, 
warming it gentlj The helium gas 
a distinct reddish color. I" poles of 

hoi si shoe ma idi thi hoi iz« >ntal coniu 

tube to the right oi the cylindrical will 

i ause the cathode r; to be < ompletely deflecti 
"ut ol their course. Similarly, ii the magnel is 
placed to the left of the cylindrical electrod no 
appreciable deflection of the positive ray- will take 

place. Bulbs, 10 cm. diameter; overall width, from 

extremity of one bulb to e lit] of the other, 

about : r i m $30.00 

3625F. Canal Ray Tube, Wien's. For showing the 

positive and negative Charges of cathode and canal 

rays In use the perfor plate at the center is 

irthed, the wire electrode directlj below it made 
tin- anodi and the disc al th< top tl de. \n 

electroscope i nnected to the lowt i dtsi el< 
The cathodi rays passing through the perforati 
plate strike the lower disc and the electroscope in< 
cates the flow of negative el icity. If the p< 

I plate remains earthed and iv made the ca- 
thodi instead of the top disc, the - l< i tros now 
will show the flow of positive electricity. Diamet 
of tube, 4.5 cm.; overall height, 45 cm, On polish 
\\ onden base $13.50 
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3627F. Vacuum Tube, Thomson's* For determining 
the velocity and ratio of charge to mass of the elec- 
tron in cathode rays by the crossed field method, 
he construction of this highly exhausted tube is 
tch that when excited by a coil or static machine 
the cathode rays starting from the end electrode pa 
through a small hole in the metal plug in the nar- 
row neck, thence in a straight line between the two 
plate electrodes to the far end of the tube. Here the 
pencil of rays produce a bright fluorescent spot. On 
introducing an electric field, by connecting a battery 
to the plate electrodes, the bright spot is deflected 
vertically. By measuring this deflection e mv a can 
be determined, e being the charge on the electron. 
in its ma — , v its velocity. If the rays are now also 
exposed to a magnetic field with the lines of force 
rtii al the spot will describe a circle. By measuring 
the radium of this circle the value of e mv can be 
found. From the two observations the value of both 
e m and v can be calculated Length, about 50 
cm $27.50 

3630F. Glow Light Oscillograph Tube. Gehrcke 
Ruhmer. For the visual study, by the rotating mir- 
•r method, of the curve shape of the current altera- 
tions in A ( . circuit, condenser discharges, induc- 
tion coil discharges, etc. Also provides a simple 
means for determining the frequency of A.C. circuits 
by noting the mirrror speed, when the latter is ad- 
justed to the point of synchronism. Consists of an 
evacuated tube, 30 cm. long by 3 cm. diameter, with 
two axially arranged heavy wire electrodes with a 
very small gap between them at the center. In ac- 
tion both electrodes appear to be covered with a 
bluish glow, but actually the glow IS only upon the 
electrode which at the momenl happens to be the 
cathode. This glow is proportional to the momen- 
tary current and the curve shape is rendered visible 



by a rotating mirror. The voltage — 110 and 220 
volts— of lighting circuits is too low to operate this 
tube, which responds only to voltages of se^ eral 
thousand or more. To overcome this, the lighting 
circuit, the frequency of which is to be measured, 
shi mid he connected to the primary and the tube to 
the secondarv terminals of a transformer like our 
No. L041E. I hir No 892R Rotator with Speed Indi- 
cator and Xo. 954R Cubic Mirror will give excellent 
results in connection with this tube $6.00 

3635F. Puluj's Double Shadow Tube. Similar to Xo. 
25 F, hut with two cross* one solid, the other cut- 
out. The cathode electrode, at the center, is of the 
double-disc type. When tins tube is excited with a 
coil or static machine the shadow of both crosses 
appear simultaneously at the enlarged ends. '1 he 
shadow of the solid cross appears as a dark pattern 
surrounded by fluorescent glass, while the other ap- 
pears as a fluorescent pattern with a dark shadow 
around it. making a very striking demonstration 
Length, about 28 cm.; overall height. 25 cm. I >n 
wooden stand $10.00 

S640F. Hittorfs Tube. For showing that resistance 
and not distance determines the path of a discharge 
through a vacuum tube. In this tube, of rectangular 
shape, two paths between the electrodes are pro- 
vided; one very short, the other very long. The 
vacuum is so adjusted that the short path lies wholly 
within the Crooked dark space, the resistance of 
which is extremely high because of the absence of 
iseous ions in this space. Hence, when the tube 

is excited with a coil or static machine, the discharj 
takes the long path through spirals — the path of 
hast resistance — instead of the extremely short path 
directly between the electrodes. Height 2'* cm. On 
wooden stand $9.00 
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3645F. Holtz's Tube. Double. hi this tube, t}u 
tapered openings in the partitions of one arm point 
in one direction, and in the other arm in the opposite 
direction. When a high potential alternating current 
i- impressed on the terminals, the discharge pass* 
through one arm only. This is indicated by the 
brighl glow in one arm and the absence of glow in 
the other. Reversing the discharge causes the flow 
to take place in the other arm. The discharge of a 
coil with a current breaker in the primary, will b< 
cause of the wide different - ol potential at mal 
and break, cause both arms to glow. However, the 
glo\* in one arm is far more intense than in the 
other. Because of the manner in which this tul 
functions il is usi Ful for revealing the extenl to 
which tli« discharges in opposite directions in high 
frequency currents approach equality. For the same 
reason the tube i< also useful for suppressing the 
low voltage make potential of an induction coil dis- 
charge. When used for this purpose in series with 
another vacuum tube, the latter i- under the excita- 
tion of the high voltage break potential onl Thi 
the second tube, operating at maximum efficiency, 
yields the most brilliant results which it is capable 
of producing $5.00 

3650F. Lenard's Tube. For showing that cathode 
rays can be pa^-ed from the m^ide of a discharge 
tube, thn i thin aluminum foil, to the air outside, 
The cathode is an aluminum disc fastened to a stiff 
wire surrounded by a glass tube, which in turn is 
surrounded l»> a metal strip comprising the anode. 
The end of the tube is closed by a -tout metal cap 
in the middle of which is a -mall hoi. covered with 
very thin aluminum foil which can be readily re- 
newed when necessarj In use the terminals are 
connected I n induction coil, the cap and anode 
grounded, and the tube evacuated with a high vac- 
uum pump until a diffuse light, visible in a dark room, 

spreads from the aluminum foil window into the 

outside air for a distance of several centimeters. 

From ihe window "<■!!■ nard ra 

which !ik« de ra fluoi 

sulphide, X-raj screens, el They will aff< cl phol hie 

I'l Lnd change the color oi haloid « ill rtu 

alkali metals, Thej can ;i ma I th, 

ti 

Without stand $12.50 





No. 3650F 





No. 3660F, 



No. 3665F. 



No. 3670F. 



3655F. Vacuum Tube. Perrin's. For showing that ca- 
thode rays carry negatively charged particles. The 
flat electrode at the left extremity is the cathode, 
The perforated metal plug electrode directly in front 
of the cathode is the anode. Inaction a narrow beam 
«»t eathode rays is projected against the walls of the 
glass hull), directly opposite the perforated anode 
and ju-t below the two coaxial metal cylinders in the 
tube at the right, where it produces a bright flu- 
orescent spot If the outer of the coaxial hollow 
cylinders is grounded, the inner connected with an 
electroscope, and the cathode ray deflected vertical!) 
by a magnet, so that the bright spot disappears in 
the inner hollow cylinder, the electroscope will indi- 
cate that it lias received a negative charge. Diam- 
eter of bulb, 15 cm. On finely finished woo< ! 
-taud $20.00 

3660F. Vacuum Tube, with Fluorescent Minerals. 
Within the bulb are mounted five different minerals, 
ich securely held in -trong glass prongs. Directly 
above them is a disc cathode electrode. In actii 
a stream of cathode rays impinges upon the min- 
erals, * ausing each to fluoresce w ith it- < haracteristic 
color and brilliancy. Overall height, 36 cm. On 
finely finished wooden stand $10.00 

3665F. Vacuum Tube, with Two Roses. This tul 
contain** fluon < ent minerals arranged and mounv 
to represent two roses. Directly above them is a disc 
cathode electrode. L'nder the action of cathode ra 
these flower- become luminous, glowing in the beau- 
tiful fluorescent colors characterise of the mini 
from which they are made. In the dark the effe 
greatly enhanced. Overall 1 t, 27 cm. On pol- 
ished wooden stand $4.00 

3670F. Vacuum Tube, with Bouquet of Flowers. Un- 
der tlie stimulus of cathode ra\ - certain mini 
exhibit more pleasing and more colorful effects than 
other-. In this tube the choi< - st minerals are artis 
i allj arranged to n 51 mble a bouquet oi flowers. Di- 
rectly above is a disc cathode electrode. When tin 
tube is exi ited by a static machine or coil, the bou- 
quet glows brilliantly, each mineral contributing 
own characterise coloi and intensity. In the -lark 
the beaut} of the effVet is greatly enhanced. I all 
height, 36 cm. On polished wooden stand... $12.00 
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3675F. Vacuum Scale. Six vacuum tubes for reveal- 
ing the character and appearance of electrical dis- 
charges through gases at reduced pressures. I he 
tubes are mounted on a wooden frame provided with 
terminals for connection to the high potential cur- 
rent source. A movable contact lever at the back 
directs the discharge through the desired tube. The 
manner of mounting makes demonstrations easy and 
effective. The degree to which each tube is evacu- 
ated and the effect- it produces in action are as fol- 
lows: Xo. 1. 40 mm. vacuum. Numerous violet 
streamers pass between the electrodes and there is 
a distinct, though small glow at the cathode. No. 2. 
10 mm, vacuum. The discharge through the tube 
has become concentrated in a single vivid red col- 
ored, luminous streamer along the axis of the tul>< 
Xo. 3. 6 mm. vacuum. The luminous band has ex- 
panded and fills the tube except for a dark space 
near the cathode. NTo. 4. 3 mm. vacuum. Shows 
shifting layers or striae. The dark space has in- 
creased in length and become divided into two 
parts separated by a luminous partition. No. 5. 0.14 
m. vacuum. The tube is well filled with brilliant 
light and the glass upon which the cathode ra 
impinge exhibits a greenish-yellow fluorescence. No. 
6. 0.03 mm. vacuum. The tube is filled with a pale 
blue light and the glass exhibit^ a strong fiuon- 
cence, greenish in color, characteristic of the X-rays 
which are produced at this low pressure. Complete 
as illustrated, with six-point lever switch on the back 
of the frame for quickly introducing the desired tube 
into circuit, without changing the lead wires. $20.00 

3680F. Vacuum Discharge Tube, Lecture Demonstra- 
tion Type. lor demonstrating the phenomena at- 
tending the di>charge between electrodes under re- 
duced pressun The tube is approximately n<> cm 
long M 5 'in in-ide diameter and is provided at either 
-1 with large flat aluminum electrodes. A sid< 
branch is provided for clamping the tube to a staiul 



and for making connection, by means of rubber 
tubing, to the vacuum pump. In use an induction 
coil furnishing a discharge of about \;-inch spark 
length, like our Xo. <>50F, is connected across the 
electrodes. At atmospheric pressure no discharge 
passes between the electrodes; at 100-150 mm. of 
mercury bluish threads of light trickle along the 
walls of the tube; at 30-4O mm. the threads of light 
thicken and travel for the most part through the 
gas; at 0.1 mm. the cathode glow and Crookes and 
Faraday dark spaces have put in their appearand : 
at 0.04 mm. the Crooke- and Faraday dark -pa< e- 
widen; at 0.001 mm. the Crookes dark space is well 
developed and the glass exhibits brilliant fluores- 
cence. At still lower pressures t he vacuum becomes 
"hard," the diminishing brilliancy indicating the 
flow of less and less current. (See page 453, "Phys- 
ics/ 1 by Duff, Lew i>. Mendenhall, Carman ami 
Knipp) $15.00 

3682F. Vacuum Tube with Concave Electrode. For 
demonstrating in a more striking manner the phe- 
nomena associated with the discharge of electricity 
through traces at reduced pressure. The cathode, of 
aluminum, i> concave and has a radius of curvature 
of about 5 cm. The anode is a cylindrical aluminum 
rod. The tube measures 44 cm. long by 3.5 cm. in 
diameter and is provided with an open side tube for 
connection, by means of a rubber tube, to a vacuum 
pump. With the terminals connected to an induc- 
tion or static machine, and the pre — tire within the 
tube reduced to A)2 mm. of mercury many interest- 
ing effects are exhibited, such as: Crookes' dark 
space, Faraday's dark space, Negative glow. Positive 
column, X-Ray fluorescence where the cathode rays 
impinge on the walls of the tube. Path of cathode 
ra\ 's to a focal point at the center of curvature of 
thi '.iih'"!'- electrode. By deflecting the cathode ra 
with a magnetic field other striking effects are pro- 
duced $10.00 
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3685F. Greinacher's Series-Ladder Discharge Tube. 
For showing that the discharges of induction coils 
and static machines arc not continuous, but consist 
of a series of separate sparks. This tube is pi 
shaped, partially exhausted, and provided with two 
wire electrodes arranged so as to Form a gap of grad- 
ually increasing W hen a discharge pass* s 
through this tube, the first -park naturally jumps 
across the shortest distance between the electrodes — 
at the bottom- rhe passage oi th< -p. irk ionizes and 
heats the gas along its path, the heating causing the 
ioni/cd gas to rise I he next spark, instead of jump- 
ing - tin shortest jap. will pass through the 
longer displaced path of ionized air because of the 
lower resistance of the latter. In like manner each 
su ding -park will traverse a longer and highei 
path between the electrodes, until the top is reached, 
when the whole performance start.s anew from the 
bottom again. 

Viewed from a short distance, the action of this 
tube is that of a spark "climbing" up an invisible 
laddi i I he actum is entirely automatic and ^trikii 
and impressive in the extreme. By photographing 
the complete series <>t spark jumps — from a< ross the 
smallest to the largest gap — the character of the in 
dividual -parks can be studied, and the difference b< 
tween static machira and induction c»»ii dischargi 
revealed. Overall height, 35 cm. On wooden 
base $13.50 



Neon Sign Demonstration Apparatus 

With the apparatus listed below, constructional de- 
tails of Neon Illuminated Signs can be shown and the 
principles upon which they Operate demonstrated. 

I he tube ha- an overall length of 50 cm. with a lun 
30 cm long by 13 mm- in diameter. 
Even detail of the lar lahorate electrodes arc 

charlv revealed. The tub* is mounted on a blacken* 
wood back, 55x5 cm. ag I which the glow of the 

tube will stand out in bold contrast. n in a light) 

room. On this hack arc also two insulating-head bin* 
ing post terminals, and a clamp for attaching tl 

whole to a support The Central section glow - m- 

tenseb with the color so characteristic of neon signs — 

red or blue — uli-n excited bj the secondary voltaf 
of the transformer. 

The transformer is designed to operate on 110 volt. 
mi cycle. V ( lighting circuits and delivers a sei 
ondary current of 5,000 \ olts an.] 2 ; milliamperes, 
which is correct for properl} exciting this tube. Th 
transformer is also suitable for Geissler and 

other vacuum tubes: however, when used for this pur- 
pose, the primary current should b d hy means 
mi a r : r lamp hank, as the lull output is apt 
to injure the lightweight electrodes of such tuhe 

3700F. Neon Sign Tube. Length 5" cm., with lun 
non- section 30 em. x 13 mm, on blackened woi 
hack with insulating-head binding posts and clamp 
n -r attaching to support $6.00 

1041E. High Potential Transformer. For op< 
on 110 volt, 60 cycle \ S lighting circuit Se» ondary 

output, 5,00 dt> and 2? milliamperes $12.50 
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No. 240F. 



220F. Hollow Cylinder with Extra Large Pith Balls 
13 to 14 mm. Diam. For showing that electric 
char- reside only upon the outside surface of con- 
ductor- Cj linders of brass, nickel-plated; 5 cm. 
diameter, 6.5 cm. long, provided with pith balls out- 
ride and insid- ounted on insulating stand. . . .$2.25 

225F. Image Plates. Two six-inch nickel-plated metal 
disks, one with handle, the other with ring for -un- 
ending from the knob of a static machine. When 
pith balls or pith images are placed between these 
plates, one of which is connected with the earth 
and the other to one knob of a static machine in 
operation, the figures will bound back and forth be- 
tween the plates as long as machine is operated. $2. 50 

226F. Image Plates, Mounted. Same as Xo. 225F, but 
with lower plate on adjustable insulating stand. $3. 75 

290F. Images, Pith. Light pith figures, about 2 cm. 
high, for use with No. 22SF and No. 226T Image 
Plates Per pair $0.75 

235F. Induction Cylinder with Three Suspended Pith 
Balls. For studying the nature of electrification of 
an induced charge; that the density of an electric 
charge is greatest where the curvature of the surface 
is greatest — at the ends; and for demonstrating the 
absence of a charge at the middle. Brass, nickel- 
plated. 5 cm. diameter, 2(1 cm. long, with three re- 
movable holders from which pith balls are sus- 
pended from Mlk threads $4.00 




No. 252F. 



240F. Induction Spheres. Nickel-plated brass, 5 cm. 
diameter, on insulating supports, so mounted that 
they can be brought into contact with each other. 
Excellent for use in connection with No. 235F In- 
duction Cylinder for -bowing separation of positive 
and negative electriciu by induction $4.50 

245F. Insulated Conductor, Ellipsoidal. For showing 
unequal distribution of an electric charge. Brass, 
nickel-plated. 10 cm. diameter, IS cm. long, on in- 
sulating stand. Overall height, about 26.5 cm... $5. 50 

250F. Insulated Hollow Globe. Brass, nickel-plated, 
about 10 cm. diameter, on insulating stand, with hole 
in top for proof plane, for showing that an electric 
charge resides only on the outside of a conductor. 
Diameter of opening, 32 mm. Overall height. 26.5 
cm $4.00 

252F. Insulating Stool. Made of finely finished hard- 
wood. 30x36 cm., with heavy glass lees. The top is 
covered with a layer of black corrugated sheet rub- 
ber, providing a surface that will not mar when 
stood upon. Furthermore, it provides additional in- 
sulation $4.50 
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255F. Leyden Jar, Milvay Improved, Pint Size. I I 
constn m ot Leyden jars has undergone no mal 
rial i I hej were first devised. I ive 

always had out. inherent weakness, to which users 
have become reconciled as a matter of course— the 
quirk wear ami tear on the delicat. outer tin toil 
coating. After considerable experimenting, we havi 
found that this disadvantage could be entirely elim- 
inated by applying a h< coating of a special flex- 
ible aluminum lacquer to the bottom and sides, as 
shown in the illustration. This lacquer provides a 
hard scratch prooi m e, which absolutely pn 
vents the wear and tear which would otherwise occur 
in handling and storing the jars. 

Other detail^ oi construction are: Special con- 
denser glass, fiber top, nickel plated rod with knob 
top. and inner coating of tin foil. Jar measures 15 
cm. high by 7.5 cm. diameter. From a standpoint 
of performance and service this Milvaj Improved 
Leyden jar 1- unquesti si on the mar- 
ket today $2.50 

256F. Leyden Jar, Milvay Improved, Quart Size. 
Same construction as No. 255F, hut with jar meas- 
uring 19 cm. high and 10 cm. in diameter $3.00 

260F. Leyden Jar. With Removable Coatings, Large 
Size. 1 or proving that ti of a Leyden 

jar ;. ans for collecting the chare 

and that th< seal oi thi is in the glass. Con- 

-t- oi a com iped gl; -■ jar, 16 cm, high, 11 cm. 
diamel at top; metal inner coating with nickel- 
plated rod and knob, and metal outer coatinu. .$4.00 




No. 1288C. 



265F. Leyden Jars. Resonant. Milvay. For demon- 
strating that two electrical circuits, like two tuning 
forks, can be tuned so as to respond to each other 
mpatheticaliy. When one jar is sui sively 
iarged and discharged by means of a static machine 
or induction coil a spark will appear at the other jar, 
provided the areas oi both loops are the same. When 
one loop is considerably larger or smaller than the 
other the second spark disappears 

1 wo-quart size Leyden jar-^ mounted on 25x60 Cl 
hardwood base with two adjustable metal 
loops $15.00 

270F. Lightning Plate. Consists of an ebonite plate, 
10x19 cm., with a strip of tin Foil- separated by nu- 
merous small gaps — on it. and provided with a con- 
nection ring at the top and at the bottom. For use 
with No. ; 1?F Support and No. 210F Holder. 
discharge from a static machine senl across the plate 
will show a series of sparks at the gaps $1.50 

1288C. Ozone Apparatus, Siemen's. A simple, effi- 
ent lecture-table apparatus for convertini 
into u- allotropi< \'>vn\ — o/<> ( rhc double-wait 
glass tube is coated inside and outside with foil, 
the outside is coi d with one pede of an 

induction coil or static machine, and th< inside coat- 
ing with the "tlier. a silent discharge will p 
tween the coatings. 1 his el< l1 dischari 

through the oxygen (contained in the air) flo 1 
through the double-walled tube, converting it h 
ozone. 

On finely finished 40x14 cm. hardwood base, with 
binding post terminal- $7.50 
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No. 275F. 



Nos. 280F.^285F. 





No. 305F 



CHICAGO APPARATUS CO. 



No. 310F 




No. 290F 



No. 295F. 



No. 300F, 








No. 315F. 



No. 325F. 



275F. Pith Balls. Colored, very fine, diameter 5 to 6 
nun. Twelve in box Per box $0.50 

280F. Pith Balls. Same as No. 275F. but with silk 
suspension cords 6 inches long. Six in package. 
Per package $0.50 

285F. Pith Balls. Same as No. 280F, but covered 
with aluminum paint, making them very sensitive. 
Six in package Per package $0.60 

290F. Pith Images. Light pith figures about 2 cm. 
high, for use with No. 225F and No. 226F Image 
Plates Per pair $0.75 

295F. Proof Plane. A small nickel-plated brass disc 
with ebonite insulating handle 13 cm. long. For con- 
veying charges from one body to another; also for 
conveying charges, from various parts of conduc- 
tor-, to determine the nature and density of electri- 
fication $0.25 

300F. Racing Ball. Consists of a metal disc IS cm. 
diameter, above which is mounted a metal ring on in- 
itiating posts; and a hollow 30 mm. glass ball. De- 
gned to fit on No. 515F Support. When disc is 
connected to one knob of a static machine in opera- 
tion, and the insulated ring to the other knob, the 
s ball races around the disc $2.50 

305F. Radioscope. For detecting the presence of 
radio-activity in waters, ores, etc.. by the scintilla- 
tion method" Any active material placed in the bot- 
tom of the instrument rises into the upper part and 
there comes in contact with a screen of phosphores- 
cent zinc sulphide, and produces scintillations, which 



are observed through an adjustable compound lens 
of high magnifying power. With each Radioscope 
i- supplied a quantity of high-grade carnotite (ra- 
dium ore), which will show the scintillating effect 
of the radium rays. Size 11x6 cm $10.00 

310F. Rotating Disc. An ebonite disc, 8 cm. in diam- 
eter, mounted on a pivot between two metal knobs. 
Designed to fit on No. 51 5F Support. Rotates rapid- 
Iv when connected to a static machine in opera- 
tion $3.50 

315F. Shocking Handles. Nickel-plated brass tubes, 
7.5 cm. long, provided with ring at one end for at- 
taching a chain of wire from static machine. Per 
pair $0.75 

320F. Smoke Candles. Three in a tin box, for use 
with No. 325F Smoke Condenser $0.20 

325F. Smoke Condenser. Consists of a wood base 
with a multiple needle electrode on its bottom, and 
another inside near the top of the 6x8.5 cm. glass 
shade. Designed to fit on No. 515 F Support. Smoke 
under the shade is condensed on the glass when a 
current from a static machine is applied. Including 
three smoke candles $2.50 

350F. Spintharoscope. For showing the radiant en- 
ergy of radium salt which is placed at one end of the 
instrument. At the other end is a high-grade adjust- 
able lens for observing flashes of light as the radium 
rays strike the screen. The intensity of the radiation 
is "so great that the scintillations are very thick. 
The Spintharoscope measures 16x18 mm $2.00 
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Milvay Toepler-Holtz Machine 





No. 354F 










354 F. Static Machine, Milvay Toepler-Holtz. Im- 
proved form with adjustable collector coml 

Positivel) the niOSl powerful machine of its kind 
on the market. Produces a long, thick, energetic, 
crashing spark. Different and better than any other 
Toepler-Holtz Machine made. Has larger plat 
too. In like other models, buttons of revolving plate 
are plat ed as mar to edge as possible to insure maxi- 
mum tun iency. 

I-Iru-die-i arc new in d» sign. Tinsel in all machine 
wears awa3 in time. New tinsel can be inserted in 
the Milvay, by anyone, in a few moments 1 time, and 
without use oi tools of any kind. 

All leather belts stretch from use. In the Milvaj 
it i- not nccessarj to shorten the belt — any stretching 
Lii be instantly taken up by our quick acting easy 
belt tension adjuster. 

The Milvay is easy to operate. All bearings, being 
fitted with the utmost care and accur are sur- 

prisingly free from friction. 



With current breaker mounted on base between 
Leyden jar- the intensity and rapidity of discharge 
can be varied. You'll find this a great convenience 
in many experiment -. 

The workmanship and finish of the Milvay is tl 
best. Pillar and base are of finely finished hardwood. 
Sp< - ially prepared glass plat. Revolving — 12 

inches diameter. Stationary — 14 inches diameter. 

Buttons on revolving plate are of aluminum. '11 
will always stay bright and will afo make good 
brush contact. Insulators — finest quality genuine 
"Diamond" hard rubber. Leyden jars of best con- 
denser kI.i— and properly foiled. 

Ifter a long series of tests we positively guarantee 
that the Mih Static Machine will give a thick, 
energetic, crashing spark three inches long, regard- 
less of weather conditions. I nder good conditions 
the Milvay will eastlj deliver a much longer spark. 
Under ideal conditions sparks six inches long ha 
Keen obtained with ease. On 11x22 inch hardwood 
base $32.50 
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Milvay Wimshurst Machine (Large) 




361 F. Static Machine, Milvay, Wimshurst. Self- 
charging. Improved form, with Indestructible alumi- 
num sectors which arc not affected by brush action. 
This machine is not affected by moisture and 
irks without change of poles. In this respect it is 
superior to a Toepler-Holta or other static gener- 
ator in which the poles are apt to reverse at any 

moment. Because of this fact the Milvay Wimshurst 
Machine is especially well suited for X-Ray work. 
Every Milvay Wimshurst Machine is provided with 
an Adjustable Spark Gap Attachment for use in X- 
Ra} work. 

The outer coats of the Leyden jars may be con- 
net led or disconnected by the Current Breaker 



mounted on the base. Therefore, either a continuous 
or intermittent discharge can he taken from the ma- 
chine. 

Spark- up to 7 inches long guaranteed. 

Base — hardwood, finely finished, 12\28 inche 
black enameled iron supports; insulators — pure, hard 
rubber; brass part- — nickel-plated. 

Specially I Prepared < rlass I 'lutes — 18 inches in 
diameter with indestructible aluminum sectors $70.00 
362F. Static Machine, Milvay, Wimshurst. Same a> 
No 361F, hut with k r lt" plate-. 12 niches in diam- 
eter. Will produce a -park discharge 2 l / 2 to 3 l / 2 
inches long which i- suitable for all, except X-Ray, 
lecture work $35.00 
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Milvay Wimshurst Machine (Small) 




No. 364F. 



364F. Static Machine, Milvay, Wimshurst, with 8-inch 
Plates. 

We can now offer our patrons a small Wimshui 
Machine ihat i- the acme of perfection. The sectc 
are made >>i' thinnest aluminum sheets fastened to the 
specially prepared glass plates. They cannot wear. 
On the old models the brushes wear off the s<>t"t tin 
foil sector^ and distribute -mall partieks of tin I 
over the plates until the sectors are short circuited 
and the machine A work. This is impossible 

with our new sectors The plates will always be 
found t.. be in per ndition no matter how long 

tin- machine \\\^\ have been used. 

The ruk*r in the sectors insures a hetter contact 

ith the brush. The charges on these ridges are 

more powerful, consequently the spark generate d 



i; machine is larger and heavier than usual. 
Besid< . this ridge forms a n s between the plate 
and t ! i or into which the special cement flows. 

holding tin irs firmly in pla» 

I he base is of hardwood all metal parts nickel- 
plated brass. The Leyden jars are of the best im- 
ported make and their capacity adjusted <o as to 
yield the maximum efl cy of the machine. A pair 
of adjustable hooks mounted on the hoi tal hard 

rubber bar permit of forming any size "gap." The 

ap" varies the intensity and rapidity of the di 
charge and is absolutely nec< ssar] in a great many 
experiments with accessor} apparatu Under a 
conditions a heavy spark two and one-half inches 
long is readily obtainable. Mounted on 18x30 cm. 
hardwood base $22.00 
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Static Machine Repair Parts 






No. No. No. 

385F. 390F. 395F. Nos . 440F-450F. 







Nos. 460F-470F. 




Nos, 485F-500F. 



No. 400F. 



No. 410F. 



No. 425F. 



o . 



No. 435F. 







No. 502F. 



375F. Belting. Leather, round, % inch diameter. 
Per foot $0.06 

376F. Belting. Leather, round A inch diameter 
Per foot $0.07 

377F. Belting, Leather. Round, \ \ inch diameter. 
Per foot $0.15 

378F. Belting, Leather. Round, A inch diameter. 
Per foot $0.20 

381F. Belt. Leather. To fit on Xo. 354F Toepler- 
Holtz Machine, for replacement. Of round leather 
belting, complete with metal connecting link. . .$0.45 

382F. Belt, Leather. To fit on Xo. 361F Wimshurst 

Machine, for replacement. Of round leather belting, 
complete with metal connecting link $0.85 

383F. Belt, Leather. To fit on Xo. 362F Wimshurst 
Machine, lor replacement. Of round leather belting, 
complete with metal connecting link $0.75 

384F. Belt, Leather. To fit on Xo. 364F Wimshurst 
Machine, for replacement. Of round leather belting, 
complete with metal connecting link. (Machine has 
two belts, both alike). Each $0.35 

385F. Brush, Plain Shank. With tinsel. For Toepler- 
Holtz machine .$0.35 

390F. Brush, Threaded Shank. With knob, nut and 
tinsel. For Toepler-Holtz machine $0.40 

395F. Brush, Tinsel Only. Ready to insert in any 
static machine brush $0.12 

400F. Brush Arm. To fit on Stationary Plate of No. 
v"4F Toepler-Holtz Machine. Complete with tin- 1 

brush and thumb-nut for fastening. Each $0.50 

405F. Disc with Button. One piece, aluminum, diam- 

eter \H inches, for revolving plates of Tocpler-Holtz 

machines $0.10 

410F. Leyden Jar. To fit on Xo. 354F Toepler-Holtz 
Machine, for replacement. Glass jar, 2 inches diam- 
eter, 5| i inches high; with cap, connecting rod, outer 
metal coating and inner tin-foil coating $3.00 

420F. Leyden Jar. Same a- Xo. 410F. but with inner 
tin-foil coating only $1.75 



425F. Leyden Jar. To fit on Xos. 3o2F or 364F Wims- 
hurst Machine- for replacement. Class jar. 2 inches 
diameter. $% inches high; with cap, connecting rod, 
and inner and outer tin-foil coatings $1.50 

435F. Leyden Jar. To fit Xo. 361F Wimshurst Ma- 
chine, for replacement. '.lass jar, 2*i inches diam- 
eter, 8 inches high; With cap, connecting rod. outer 
metal coating and inner tin-foil coating $3.50 

Note: The glass plates listed below are reads for use. The 
surfaces are treated to obviate trouble from moisture and im- 
perfections. The revolving plates are furnished with six but- 
tons attached; the stationary plates with two tin foil sectors 
and ■ armatures attached; and the plates for Wimshursl 

machines with twenty-four ribbed aluminum sectors attached. 

440F. Plate. Revolving. Glass. 1 diameter 10! 4 inches, center 

hole 1 inch (for us* on Toepler-Holtf machine, with 12-inch 

ationan plate I, ■ $2.25 

44 5F. Plate. Revolving, Glass. Diameter 12 inches, center hole 

1 Mj inches ■ foi use on Toepler-Holtz machine with 14-inch 
stationary plate > $2.25 

450F. Plate. Revolving. Glass. Diameter \2\% inches, center hole 

P s inches (for use on Toepler-Holtz machine with I4J4-inch 

■ n.it > plate) $3.00 

460F. Plate. Stationary, Glass. Diameter 12 inches, center hole 

2 inches (for use on Toepler-Holtz machine with 10J4-ineh 
revolving plate) $2.75 

465F. Plate, Stationary. Glass. Diameter 14 inches, center hole 
J' I. inches (for use on Toepler-Holtz machine with 12-tnch 
revolving plate 1 $3.00 

470F. Plate. Stationary. Glass. Diameter H'i inches, center hole 
2'_- inches (for use on Toepler-Hnlt/ machine with 12^-inch 
revolving plate ) $3.75 

485F. Plate. Wimshurst, Glass. Diameter 8 in 250 

490F. Plate. Wimshurst. Glass. Diameter 10 in 3.00 

492F. Plate. Wimshurst. Glass. Diameter 12 in 3.50 

495F. Plate. Wimshurst. Glass. Diameter 14 in 4.00 

500F. Plate, Wimshurst, Glass. Diameter 18 in 800 

502F. Sectors, Wimshurst. Small size, for renewing or replacing 

the sectors on the plates of N I62F and 364F Machine 

Twelve in package Per package $0. 1 5 

503F. Sectors. Wimshurst. Large size, for renewing or replacing 
the sectors on the plates oi So. 361F Machine. Twelve in 
package Per package $0.25 

504F. Supports. Grooved Hard Rubber. For supporting the 
Stationary Plate of No. 3S4F Toepler-Holtz Machine at two 
points at the bottom, and al one point at the top. 
Per set of three $1.50 
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No. 69B. 



No. 516F. 






No. 515F. 



No. 520F. 



No. 570F 







' 







No. 541F 



No. 545F. 



69B. Stirrup Stand. Japanned iron base, nickel-plated 
rod with hook; height. 37.5 cm. An excellent stand 
from which to suspend stirrups, pith balls, etc. $1.50 

505F. Stirrup. For suspending electrify <l friction 
rods, bar magnets, etc. Made of heavy brass wit 
with sillc suspension; length. 12.5 cm $0.15 

515F. Support, Universal. For holding all electro- 
static accessories provided with a socket in the ba-< 
Saves the cost of a support for each extra accessory 
Consists of an ebonite insulating rod mounted on ■> 
japanned iron base. Height, about 20 cm. Provide! 
with a metal top which fits into -ocket in base of 
accessories and hook for attaching chain from stati 
machine $1.00 

516F. Support Top. Metal disc, 1 . diameter de- 
signed to fit on top of No 515F, making a conven- 
ient insulating stand $0.90 

520F. Volta's Hail Storm. Consists of a wood base 
with a metal disc on its bottom, a 6x8.5 cm. glass 
shade with a metal disc inside near the top, and a 
number of pith balls. Designed to fit No. 515] Sup- 
port. When connected t<> a statii machine in ope; 
tion. the balls bound hack and forth between the 
metal discs $2.50 

541F. X-Ray Tube, for Static Machines or Induction 
Coils. Tins tube is designed ami constructed For us< 
with static machines and induction coils producing a 
spark discharge 8 to 10 cm. long. It is especiallj 
suited to the needs of the average educational labora- 
tory. It yields satisfactory results with No. 354F 
Toepler-Holtz Machine or No. 361 F Wimshursl 
Machine, but the best result, are ulit. unable with a 
No. 653 E or No, 654E Induction Coil. The pene- 
tration ni the X-rays produced by this tube are suffi- 
cient for view in- the bones of the hand and wrist. 




but not of thi< ker parts of the body. For observing 
the bony structure of the hands, coins in a pur 
and other effects revealing the penetrating power 
of X-rays, requires the use of either No. 145F or No. 
146F Fluoroscoi Diameter of tube, 8 cm. (3 
inches) $12.00 

545F. X-Ray Tube, Tungsten Target Type, 6-inch 
Diameter. Especially pumped for use with our N 
654E or No. 656E X-Ray Coil. Remains cooler and 
maintains a more constant vacuum than tubes of 
smaller diameter. \Uo for these reasons it will not 
require vacuum reduction treatment as frequent!} 
as the smaller sizes. I he chamber to which the lot 
slender wire terminal is attached is filled with a 
bestos, treated with a chemical which vaporizes into 
.i l,ms l.\ the passagi of a current By adjusting the 
-Under wire so that it- terminal is within one inch 
of the cathode terminal and passing a spark for a 
second or two the internal resistance of the tube is 
lowered. Tin- reducing treatment is only necessary 
w hen the vacuum in the tube becomes too high, as it 
will after considerable use. This heavy Tungsten 
target type tube is identically the same a< that usi 
in professional medical work where results and serv- 
ice are paramount to a small difference in cost. $38.50 

S70F. X-Ray Tube Support. Forms a rigid support 
when clamped to the edge of a table. Cannot topple 
over like the old style -tand with base. Provides a 
very wide range of adjustment and for this reas 
the tube can always he arranged in the most con- 
venient position. The large iaws are properly shaped 
and felt lined, hence will hold the tube securely ami 
without the slightest danger of injury. 

Black-glass enameled iron clamp with wooden 
rods and clamp provided with mean- for adjustii 
to any conceivable position $6.00 



■ 



Air 

- Wei| 

Air 

Th 
'■* Air] 



Page 166 




'>x*k. zxa 






CHICAGO APPARATUS CO. 



SMilvay 



Apparatus for Heat — Section \\ 



Apparatus for Heat 

Section H 
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No. 6H 



No. 18H 



No. 21H 







No. 51H. 





I j c: 



V 




No- 66H. 



No. 36H. 



6H. Air Thermometer. Glass. Stem JU cm. long. 
)0 mm. diameter $0.20 

11H. Air Thermometer. Glass. Stem 30 cm. long. 
bulb 25 mm. diameter $0.20 

16H. Air Thermometer. Glass. Capillary stem 30 cm. 
long, bulb 50 mm. diameter $0.35 

18H. Weight Thermometer. Ames and Bliss type. 
Bulb and tube about 15 cm. lonu, for temperature 

determination- bv weight of mercury overflow 

i ><1 Unfilled $0.30 

21 H. Air Thermometer. To show expansion of air 
or gas and to verify laws governing expansion. The 
J< to which the glass part- are attached is 30 cm. 
lo! graduated in millimeters, and adjustabl) 
clamped upon an upright rod 60 cm. long with tripod 
ba The glass bulb has a capacity of about 1 
d $3.75 

26H. Air Thermometer. Same as No. 21H, but with- 
out tripod or support rod $2.25 



31H. Air Thermometer Bulb. Glass bulb only of No. 
21H, Capacity about 175 cc $0.45 

36H. Apparatus "A." A simple form of steam gener- 
ator for student use. Boiler of heavy polished copper, 
tinned inside, with water-tight seams, securely at- 
tached brass tubes, capacity, 1100 cc. Complete with 
thermometer tube, one-hole cork stopper to fit, cop- 
per dipper, screw cap, water gauge and separate iron 
tripod $4.25 

51H. Apparatus "A" Mercury Gauge. Glass man- 
ometer tube about 12 cm. long. To be used with No. 
36 1 1 to indicate steam pressure. Without mer- 
cury $0.25 

429R. Apparatus "A" Mercury Gauge. Glass man- 
ometer tube about 50 cm. long mounted on wood 
and with scale graduated in millimeters $3.00 

66H. Apparatus "A" Steam Trap. (Water Trap.) 

Glass, about 12.5 cm. long, for use with No. 36H. 

urved inner tube prevents drops of condensed 

earn from passing through trap $0.50 
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No. 68H. 



No. 70H. 




68H. Steam Generator or Steam Bath. For use as a 
steam generator in the calibration of "mercury-in- 
glass" thermometers and ^ a -tt am bath fur heating 
the bulbs oi air thermometers (see I cp 16, \!< 
chanics, Molecular Physics and Heat, by Millikan) 
Consists "i a larg< heavy copper boiler with double- 
walled steam j.ul.et. mounted on a substantial iron 
tripod. The steam, after leaving the boil" Forced 

to travt ' to tin top of tin- inner steam chamber 
and escape flow ii through the outer chamber tunned 
by the two walls, thus reducing radiation from tin 
inni r i lumber to a minimum. 

The rover of tin steam jacket is removable. In 

tin top is an opening fitted with rubbei stopper for 
suspending "in< rcui j in glass" thermometers In 

tlie rim oi tli< covei am! the flange of tin jackel 
are slotted o| >< mi i^ ^ for receiving the necks of an 

thermometer bulbs. When the cover is turned 50 

thai tli- - holes -ire not superpn^ .1 no steam can 
< -« ape through them. 

Djmi ons ol steam generator are: height, ex- 
elusive oi stand, M i n diameter at base 17 cm., 
outside diami ter of steam jackel 10 cm., height of 
inner st< am i handier 33 cm. bj 7 cm in diam< t< i 

' omplete, with w gauge and tripod, as illus 

tr.it. d $15.00 

69H. Water Gauge Tube. 01 glass, as used on No 
bXH $0.20 

70H. Hypsometer, Columbia University Design. The 
highi -i grade and most durable steam generator 
made I'^ed f.»r yeai at Columbia University, the 



High Schools of Newark, \\ J . and other well- 
known institutions \\ here it has gn en the utmost 
satisfai tion. 

Has no soldered joints. Over a full flame, long 
lit. r every drop of water has evaporated, tin- -« am- 
lew boiler, spun from extra heavy copper, will m 
show the slightest sign of damage or injury. The 
boiler is secured steam-tighl t<» a heav) brass, ring, 

which is Ji inch thick at point of attachment a: 

which thn kness extends to tin- central i ipening. 
I his th it. ki i< jives great depth to the central opei 
ing and provides long steam-tight joints when the 
i ap, dippi r or chimney are in pla< • 

I he protruding portion of the ring i inch thick. 

Into i! are screwed the three supporting le^< and 

rijjlit angled tube with hose-end tor leading steam 
linear expansion and other apparatus When not so 
used tins lube may be closed with the threaded end- 
« ap furnished The dipper tits snugly and st( , 

tight into the central boiler opening and is provid 

with a heavy metal long-seal cap, 

I he thermometer tube also fits snuglj and st 
tighl into the central boiler opening I ; double- 
walled, live steam entering the top and . 
the bottom. This protects the central area of the 
tube against radiation and insures correct thi 
mometer indi« 

l or supp< >rl this gen< i on a stand <t l : 

rod fitting into tlie threaded 1 o •]<■ in tin- -id<- of the 

b »p ring is furnished. 

I he entire apparatus is finished in nickel. Boiler 
capacity, 1000 cc; overall height on tripod. 58 cm. 

I Omplete as d, -, ribed and dlu-trated $25.00 
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No. S8H 



No. 91H 



No- 93H. 



H. Hot .Water Faucet Heater, Electric Cor. 
any cold-v Ean xl to an ins ucoa - 

wax In the labor: i a soar 

u ne * ? = 

calorir too. it's a gi 

r washing beakers, f. :1s. 

ja It is "':- ' Attr 

;>era: : ?s 

nrs >f warr 



- 



. 



. : F - 






ler ainot: bo: >r 212 

r * r j or smooth : d 

td 3 ry rog- 

ed i' - : c-I > 

10 amperes. Foi : ~ c 

C. or DC. wr e Si: 

-I. Ball and Ring r ifl g xpar 

— -■:" :v *• r.es.: Bal* r " 

QOL - 

•rood hand!- SI -20 

KH. Ball and Ring on Stand. ~ - lecr 

ansion c 
Bal! at roon * ~nper 
rough ring, btit does n 

»vided m - 

: ::::g tension clar. - * 

op or down 
pocr: 53=- 

86F Beads. Glass. For use in spe 

- - r . . Per pound $2.00 

8BF 3ofler. High Pressure. Mihray. I i * or 

pre-— 

9, 60. 



70, 80. 90 or 100 1 i ga- - the 

boiler and a ra gc 

j : mer ra Dg the 

lowed to nd 

re lower "*e 

dow 

t cor. 
tact with ;: re. T- the 

-.-non: 
;d dt i For _ " 

tempera tur- >e 

*ect « earn 

i water 1 or " :le. apae 

t boi d. 

- - - - 

re. r rthout tbc 

- $2500 

610B. Boiler. Pressure, or Autoclave. I 'be 

ne point* 

_ - . - •• e: 

blo» le to the 

- - :ket 

nches: heu 
-nometer S2OU0I 

91H. Boiling Point of Alcohol Tube. .- *d in Mil- 

ope- about 20 'osed arm about 

10 cm. lor;: S0-25 

H. Bottles. Vacuum For keeping hot liqc 

4d fc :oVL C * ta- how 

c Cap :- designed to serve a!so a- 

cup. 
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No. 95H. 



95H. Calorimetric Outfit. Consists of copper boil< 
double-walled strain jacket with pressure gauge and 
escape tube, dipper, screw cap and tripod. All pai 
are finished in finely polished nickel plate, except 
the tripod, which i^ finished with our non-clip, gloss 
black enamel Hie steam, as it leaves tin boiler, 
traverses up through the central compartment to the 
top of the jacket. Theme down the outer compart- 
ment formed by the double walls; the part not con- 
densing escaping through the upright tube, and the 

mdensed portion draining back into the boil< 
Obviously, a thermometer suspended in the central 
compartment of the jack* i is subjected to live st< am 
only, eliminating error- due to radiation. The boiler 
has a capacity of 1 100 cc. A double-walled aluminum 
calorimeter with fiber supporting ring for the inner 
vessel, wood cover, and stirrer complete the outfit 
Capacities of the calorimeter vessels are; outer loon 
cc. and inner 300 cc. 
Complete, as illustrati d $15.00 

96H. Calorimeter, Aluminum. Thin metal seamles 
form, finely polished. Better than the old brass form 
with soldered seams Diameter, 7.5 cm.; height, 13 

cm : capacity about 600 cc $0.50 

97H. Calorimeter, Aluminum. San No. 96H. but 
finished in dull black $0.65 

101H. Calorimeter, Double Walled. Made of highly 
polished aluminum. Tetter than copper. Ca] 
of "titer vessel about 1000 cc, of inner vessi 1 about 
300 cc. Inner vessel is supported ami insulated from 
outer by fibre ring. Complete with wood cover and 
metal stirrer $2.75 

106H. Calorimeter, Double Walled. Sami is No. 
101H. but without cover and stirrer . $2.25 






No. 96H. 



No. 101H. 



i j 



No. 123H. 



I 





No. 126H. 



No. 131H. 



108H. Calorimeter Cup, Black Finish. Of aluminum, 
capacity about 300 cc, Fits either No. HUH or 106H 
l alorimeter and is useful in determining Newtoi 

La w s of Cooling $0.65 

11 1H. Calorimeter Cover. I \{ wood, with hol< 
thermometer and stirrer. Same as used in 

loin $0.30 

121H. Calorimeter Stirrer. Of metal, finished in 
white nickel-plate. Same as used in Xo. 101H.$0.20 

123H. Heating Coil Attachment. Fountain'^ simple 

rm. An open coil of chrome! wire of about 4 ; 

ohm- resistance, connected between two metal rods 

ith binding-post terminals attached to a fiber t> 
I he latter fits the inner vi -- i of cither No. H'l II 
No. 106H Calorimeter and is provided with hol< 
thermometer. For use on favoll circuit $1.50 

126H. Calorimeter, Electric. For showing the h< 
ing effect of the electric current and demonstt 
Joule- Law Glass jar with cover to which coil 
terminating in two binding- posts is attached, Com- 
plete with thermometer $3.50 

130H. Heating Coil Attachment. For v< inR Joule's 
law of beating by an electric current, ( of a 

fibre cover to fit Nos. 101H and 106H Calorimeters 
to which two brass rods with binding-post tops 
attached. Between the lower ends of tl is 

secured a chrome! wire coil of 5 ohm- resistance and 
wound on a heat- materi The rod^ 
pi ted by an insulating »und to pn 
po le electrolysis effects \ sp< I stirrer op< 
able through the cover is included Tin 
has an opening for thermoi r $4.50 

131 H. Calorimeter, Electric. After Millikanand Mills. 
I onsists of No. 106H I lorimeter with No. 13( 
Heating Coil Attachment $6.25 
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No. 137H 




No. 136H. 



136H. Calorimeter, Continuous Flow, Callender and 
Barnes. For determining the mechanical equivalent 
of heat (J) by means of the heating effect of an elec- 
tric current. The end castings are of brass and are 
joined together by two 13 mm. insulated nickeled 
steel rods to form the base. Each end casting is 
fitted with two rubber stoppers — one pair holding 
the long Pyrex glass tube in which the resistance 
coil is enclosed; the other pair for holding the ther- 
mometers. Serrated hose nipples mounted in the end 
castings provide the inlet and outlet for the flowing 
water. 

The resistance coil is of manganin wire designed 
to pass a current of about .6 ampere when connect- .1 
into a 6-volt storage battery circuit. It may also be 
connected into a 110-volt D.C circuit by introducing 
a rheostat to keep the current How down to about 
i ampere. 
The general procedure in using the apparatus is 
as follows: Connect it into a water supply lift 
through a constant water level tank, and adjust the 
flow until a gentle stream issues from the outlet sidi 
of the tank. After temperature equilibrium has been 
established, note the readings of the inlet and outlet 
thermometers. Next, connect the current source to 
the wire spiral with an ammeter in -cries and a 
voltmeter across its terminals. Adjust the current 
until the two thermometers indicate a difference of 
about 7.5° C. Record the readings of the ther- 
mo ammeter and voltmeter after the tempera- 

ture indications of the thermometers have become 
constant. Collect and weigh about 500 cc. of water 
flo g from the calorimeter outlet tube and with a 
stopwatch, measure accurately in seconds the time 
required for its collection. Calculate the mechanical 



equivalent of heat (J) by substituting the above ex- 
perimental data in the equation 

_ Elt 
J ~m(t8-tl) 

E = volts acro^ terminals of wire spiral; I = cur- 
rent flow in amperes through wire spiral; t = time in 
seconds during which water was collected; M = 
weight in grams of water collected; t°2 = tempera- 
ture rise in degrees C as noted on outlet thermom- 
eter; and t°l = temperature rise in degrees C, as 
noted on inlet thermometer. By the method outlined 
above determinations for other values of current flow 
and other rates of water flow also may be made. 

If desired, correction for cooling and radiation can 
be made by making two successive determinations, 
employing different rates of water flow with current 
flow adjusted to produce the same thermometer read- 
ings in each case. Since the rate of heat loss is the 
same in each instance, correction for this loss can 
be made. When this is done, results accurate to \i% 
are possible with this instrument. Further, by as- 
suming the value of J, the potential difference be- 
tween two points on a conductor can be calculated 

and verified. 

The overall length of the apparatus is 66 cm.; 
width 15.2 cm. As illustrated, but without ther- 
mometers or constant water level tank $15.00 

137H. Constant Level Water Tank. Provided with 
inlet, outlet and center overflow tube, all corrugated 
tor rubber tubing. Diameter 7.5 cm..; height 10 cm.; 
clamp fits a 13 nun. support rod. Made entirely of 
brass and finished in dull black. Designed for use 
in connection with No. 136H Continuous Flow Cal- 
orimeter $4.50 
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No. 138H. 







No. 141H. 




i^m 






1 



4 




No. 386H 



C A.CO_ 

o. 145H. 




No. 150H 




- - 



No. 161H. 



■ J'.t.i-J -* 




No. 158H. 



No. 166H. 






138H. Dippers, Set of Four. For use in the study of 
the coniparath* efficiency of heat insulators as out- 
lined in Exp. "Laboratory Experiments in Prac- 
tical Physics/' b) V Henry 'Black and Exp. 71. "A 
Practical Physics Manual/' by Ahrens, Harley and 
Burns. Consists of tour dippers like those furnished 
in No. 36H Steam Generator Outfit, one plain, the 
other three having heat insulating jack- ts of dif- 
ferent materials. All are provided with cork stoppers 
to prevent loss of heat by radiatb Per se1 
four $4.50 

141H. Calorimeter, Junker's (Mann's Modification). 
For use in determining the amount of heat produced 
by the burning of a measured volume of g and for 
- omparing the i m 5 of various I [ burners. 

Cor.viM^ of a double walled copper vessel with a 
hollow central cavity, surrounded by twelve metal 
tubes or flues through the walls of which practically 
all of the heat produced In a burner flame is trans 
ferred, by conduction, to the water flowing through 
the calorimeter From the initial temperature, final 
temperature and volume of water passed thi h tin- 
calorimeter the amount of heat, in calories, B.I I * or 
Other units, can be calculated. Either No, 38fiH 
Thorpe Gauge, No. 242H or No. 244H Gas Meter 
are convenient for measuring the volume of gas 
burned. The calorimetei is nickel-plated and highlj 
polished to reduce radiation losses to a minimum. 
On support, as illustrated $15.00 

386H. Thorp Gauge. For measuring approximate^ 
both the pr and the rate of flow of gas When 
the pas supply is attached to the inlet and the cap 
is screwed down over the outlet at the lop, the pr< 
sure in incl 1" water is indicate! on the left hand 
scale When the pressure cap is ui wed and a 
burner screw, d in its place, the number ol cubic 
feet of gas consumed per hour is indi d on the 
right-hand scale $17.50 

145H. Calorimeter. Latent Heat. For determining 
the latent heal of 1 vaporation of water by the method 
described by Ames and Bliss. Consists of a double- 
walled aluminum calorimeter, fiber ring for support- 



ing the inner ve — el. « over for outer vessel, and 
metal condenser with inlets and outlets project) 
through the cover as illustrated ..... .$6.50 

150H. Immersion Heater for Specific Heat of Liquids 
Determinations. Same general construction as N T o. 
252H, but with coil wound For operation on 6-vo1n 
When this coil i- immersed in equal weights of di 
!< n nt liquids, contained in calorimeters or thermos 
bott 1 and the temperature rise noted for like cur- 
rent input during like time intervals, th< ecific 
heat of the various liquids can be calculated ami 
compared from the data thus secured. The coil is 

aled water-tight in a thin copper -hell at the e 
tremity of a copper tube through which the terminal- 
are brought up to binding posts mounted on an in- 
sulating disc at the top. Overall length. 28 cm $6.00 

158H. Charles Law Tube. Waterman form. Consists 

of capillary tube over 40 cm, long, sealed at one end 

id containing a thread of dry air confined b] a short 

mercury index, mounted on a wood back gradual 

in millimeters $1.50 

161H. Compound Bar. For illustrating the unequ 
»n of two dissimilar metals— brass and -teel 
—(hie to heat. The two metals arc fused, by weld- 
ing, into an inseparable strip — 10x54 inches -which is 

mounted in a wood handle. Gives better results and 
longer service than the old riveted type $0.60 

165H. Conductivity Rods. Set of three. One ea« 
copper, glass and iron. Size, Ux'fi in< 

Per set $0.30 

166H. Conductivity Rod. A shorf ] cylinder fas 
tened between two I wood cylinders When pa- 
per is wrapped about center of rod and held in flame, 
the part of paper around the wood burns, while that 
around the brass cylinder does nol because the metal 
conduct- the heat away so rapidly Length about 
25 cm $0.50 

167H. Conductivity Rods. Si I of five; one each alum- 
inum, brass, copper, glass and - el. Size, 5* 
inches. Per set $0.50 
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218H. Engine, Gas, Working Model. I >peratcs onlj 
on gas manufa< i m coal (artificial q 
of base, 8xlS cm $8.50 

221H. Engine Model, Gas. \ in: tion, 

section, of the modern gas engine. All parts — inlel 
valve, exhaust valve, piston, sparkplug nectioi 

—arc adjusted to their proper pi in. 
Intake, compression, explosion and exhaust str< 
are easilj demonstrated, It' the $t oi an in- 
duction coil is connected in series with the spark 
pl spark ma) be shown at the proper time. 
I Mi hanlu ood base, 10x30 cm $14.50 

226H. Engine Model. Gas, Milvay. Larg 

n. high. Can be n by every student in a larj 
class. I he spark plug is repi 11 iu- 

candesc ent bulb, colored red, which flashes a1 I 
beginning of each i (plosion -troke, thus producii 

ilistic effeel On< dry cell operate s the 
lamp, thus doinj with the induction coil used 

in older i 1>. J he Milva] is a model of th< rti 
cal four type of g —the type that is 

used in automol motor tr i -plane-, mol 

boats, mol s, el he four cycles — intake 

stroke, coxnpi losion stroke and i 

haust stroke — are made perfectly clear with the Mil- 
va Ml parts arc adjtl ! to their proper po> 
and sl» to the best advantage. It illustra lv< 

action, cam action and timing gear action. It a! 
si the following parts in I true relationsh 

Cylinder, i>i-t<>n rod, crank shaft. valv< s valve sfc 

■ intake port, exhaust port, water jacket, valvt 
lifting c crank .spark plu^ (incandi 

lam] d d\-w It i- much larger and superior 

hori tal gas ei s on tl e market. The 
Milvaj is used in such well known institutions as 
Tulane University, New Orh , La.; Ohio Univer 



No. 228H. 



No. 232H. 



sitj . \iii- ns, l >hio; 1 I I [igh S< hi i 
I hicago, 111., etc. Made entirely of n SUbstan- 
lly constructed and handsomely finished. .. $25.00 
228H. Engine, Hero's (Steam Reaction Wheel or Ro- 
tating Ball). For exhibiting the reaction set up I 
Steam e^ca; a' I I he ball, 51 01. in 
diameter, and made of Pyrex he; I n listing f 
will rotate rapidly in its mount when partial^ fill 
with water and heated in a n burner o 
lai until -tram issues from t! ts. Mount" 
on 10x15 cm. hardwood I ,( . height, 
cm .$3.50 

23 1H. Engine Model, Steam, Milvay. IS 

ii. hi«h. 38 cm. I Mad tirely of i 

formed isted. Compl< 

model t>t locomotive engim a 

through the steam chest d vah >n- 

nected to their proper parts arly illusti 

motion, use of n- 

*"C $6.50 

232H. Engine, Steam, Working Model. Horizo 

liler. Shows all essential parts and 
ell buHt. 11 height, 9 ■ : incl th, 

inches; v i. about S lbs ( omplete with 

tul Icohol lamp $7.50 
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New Engine Models — Electrically Heated 



\ 



No. 234H. 



These modern working models will appeal to teach - 
> who appreciate devices that permit of more effec- 
tive demonstrations, that are safer and more convenient 
to use, that are more efficient, that are more durable, 
that are finer in workmanship, and that are more pleas- 
ing in appearance; for such devices are always far more 
attention compelling. Then, too, these new electrically 
heated engines always stay bright and clean. There 
is no smudge formation and no fuel to spill as in the 
older crude, inefficient, flame-heated models. They 
operate direct from any HU-volt A.C. or D.C stand- 
ard light socket The series includes a single cylin- 
der reciprocating type steam engine, a double cylinder 
reciprocating type steam engine, a turbine type steam 
engine, and a hot air engine described in detail below. 

234H. Steam Engine, Single Cylinder Type. Electri- 
cally Heated. Seamless drawn copper boiler, heavy 

LSt base, accurately machined brass running par^ 
with steel connections. Hase, steam chest, and fly- 
wheel spokes finished in bright red enamel; other 

irts, nickel plated. The gauge glass, held in thread- 

I packing nuts, is readily replaceable in case of 
l>reakage. A safety blow-off valve permits steam to 

cape through stack when pressure becomes exces- 
sive. The well-balanced fly-wheel provides smooth, 
vibrationless action. A -mall pulley attached to the 
-bait enables the operation of -mall devices, A cord 
or rubber band may be used as a belt for transmitting 
the power. Operates for about 45 minutes on one 
filling. A hand-controlled whistle provides a simple 
means for testing the steam pressure and illustrating 
the principle of the strain whistle, A hand-controlled 
throttle regulates speed. Small current consump- 
tion. 300 watts. Size, 9 [x5 x^lVz inches. Weight, 
lbs. Operates on 110 volts A.C or D.C. 

Complete, with five-foot connecting cord and full 
operating directions $12.00 



235H. Steam Engine, Double Cylinder Type, Elec- 
trically Heated. Equivalent to two No. 234H engines 
mounted on a common base with double the heating 
capacity and double the power. Has two cylinders, 
rparat'e throttles, two fly-wheels, water-gauges. 
stacks, safety valves and one whistle. A powerful 



o>- 



J 



<**-$ 



V 



_;* 



No. 235H. 



engine that will operate larger devices than the 
single cvlinder type. Current consumption, 600 watts. 
Size, 9yU8 l Ax7y 2 inches. Weight, 12;4 lbs. Oper- 
ates on 110 volts A.C. or D.C. 

Complete, with five-foot connecting cord and full 
directions $25.00 
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No. 236H. 



236H. Steam Engine, Turbine Type, Electrically 
Heated. Hiis engine follows the latest development 
in steam power plants. It is a miniature duplicate 
of large single-phase -team turbines, and develops a 
fascinating natural turbine hum. Unexcelled for 
speed. Similar to No. 234H am ei with the 

■ tcception of g< ni rating mechanism. Equipped with 
hand-operated throttle for regulating d, whistle 

for testing steam pressure, safety blow-off valve, 
v\ater gauge, seamless drawn copper boiler, heavy 
cast base and accurately machined bra— running 
parts with steel connections Base, gener h- 

anism. throttle handle, and whistle handli shed in 

bright red enamel; other parts, nickel plated. Cur- 
rent consumption, 400 watts. Size, 9%x$ ~ . 
inchi - Weight, 6] a lb- < operates on 110 volt- 1.1 
or D.C. 

Complete, with five-foot connecting cord and full 

directions $10.00 

Operating Directions for Models 
Nos. 234H, 235H, and 236H. 

Unscrew stack and fill boiler three-fourth- full of 
water, as indicated by the gauge glass. Replace stack 
and make connection to a 110-volt (either A I. or 
l)< | lamp socket. After the lapse of fiv< minutes, 
and occasionally thereafter, test the steam pressure by 
moving the handle of the steam whistle. When maxi- 
mum pressure ha- been developed, as indicated by the 
escape of steam through the blow-off valve in the 
stack, open the throttle and give the fly-wheel a slight 
turn to start it going. Vary the speed by moving the 
throttle handle, which regulates the flow of steam into 
the steam i best or turbine generating mechanism. < >il 
iving parts before using and empty the boiler 
after using to insure the best results and longest period 
of satisfa* servi e. 



237H. Hot Air Engine, Electrically Heated. An in- 
teresting application of the expansion of gases (in 
this case air). A loose-fitting plunger shifts the air 
back and forth in the large cylinder, which i- beat 
at one end and cooled by radiating fins at the Oth 
An opening, or passage, near the closed end of the 
small or working cylinder, communicates with the 
heated end of the large cylinder. When the large 
piston moves down, the hot air below is transfers 
to the top, where it is cooled and thereby made to 
contract The small piston is then forced down by 
the external pressure of the atmosphere. As soon 
as this small piston is near the bottom of it- -ti- 
the large piston is raised, causing the air to flow 
bark under this large piston, where u is again heato 
rhis makes it expand, forcing the small piston 
again, and then the cycle is repeated. This new 
model develops unusual power and will run for hoi 
without attention, only an occasional oiling. Assem- 
bled on heavy cast base. Has accurately machim 
brass running parts with steel connections- Ba 
and fly-wheel spokes finished in bright red enan; 
other parts nickel-plated. Current consumption 
watts Size, 12x6xi inches. Weight, 11 lbs Op< 

ates on 110-volts AC. or D.C. Starts instantly — no 
delay. 

Complete, with five-foot connecting cord and di 
rections $1 5.00 




No. 237H. 
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No. 241 H. 



No. 242H. 



No. 244H. 
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No. 247H 



No. 249H. 





No. 243H (in use). 



No. 248H 



No. 251H. 



1H. Fire Syringe. For illustrating generation of 
heat due to air compression. Br Under— ^34 ci 
bv 15 mm.— on iron stirrup, piston and piece of 
tinder $4.00 

242H. Gas Meter. Constant Pressure. Millikan, Gale 
d £ - Form. Made entirely of metal, 

guic -top cock and scale reading 1-100 cu. 
Capacity 1 cubic foot. Height aboir $30.00 

24^H. Gas Meter. Commercial Form. ndard two- 

diaphragm type with large hand for easy reading. 
For ng gas ;n of one to five ligl 

a tndk cor 'ate by o- 

iting all calculat: Dial 

38 cm. in diameter $50.00 

602K. Heat Shield. Of wood. Useful in 

calor r radi- 

m g 
board 30x1 r opening at its cer.ter 

-liver 'om the -team g«^ 

on 4* of a : woo<! 

$1.25 



243H. Hot Water Tank Model, Dull's. For tudying 
convection current- in a hot water tank a- described 
in "Laboratory Exercises in Physics," by Charles E. 
Dull Co a 1000 cc. heavy copper tank with 

curved coppered t attached to its side. Complete 
with bent and straight glass tubes, 500 cc. Bide neck 
fl; I pinchcock, but thout 

$6.00 

246H. Ice Bag. For breaking ice. Heavy canva 

- : cm ....$0.25 

247H. Ice Bomb. For i ating the e> f : pov 

- Filled with water and plac . a 

freezii lure < ^ * - boi : > to burst* Made oi 

ron, abc 1 cm. loi ght-fittii 

in each end $0.40 

248H. Ice Shaver. For producing either coarse or 
fi: havings; ined iron with removal/. 

c $0-75 

249H. Ice Machine. Glass, after Carr' 4.50 

251H. Ice Tray. Galvanized iron. :5x5 cm., with 

bulature at For umn 

V- *1icient Tub- Nos. 406H id 

411H - $0.75 
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No. 252H. 
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No. 256H. 




252H. Immersion or Cup Heater, Milvay. A sp< 
ciall) designed unit i'or use in the determination of 
the mechanical equivalent of heat by the electrical 
method as outlined in Exp, 23, ' • h neral Physics For 
the Labi >rat< >ry/' bj raylor, Watson and How< 
The heating element is mounted in a thin brass shell 
2 inches long, and it- terminal- are brought up 
through a copper tube to binding posts at the top. 
I Ik construction is leak-proof and designed to in- 
sure the rapid and maximum transfer of heat to the 
water in which it is im >ed. Current consump 
tion 75 Watts. For use dinrtly on 110 vult circuits, 
Overall length, 20 cm $7.50 

253H. Pilot Light Connection Board. For com ing 
No. 252H Immersion ( up Heater and measuring in- 
struments into circuit, so that ti nmeter indicate - 
only the current flow through the heater, and the 
voltmeter only the potential across its terminals 
Mi-- switch provides a close-by mean- for turnii 
the current on and off. Also, its convenience mala 
for greater accural \ in timing- the current flow. The 
neon pilot light reveals instantly any failure or in- 
terruption of the current Row, which might falsify 
the final result It is so pla< ed in the circuit that the 
current flowing through it. though very small, does 





No. 261H. 



not pass through the ammeter. The socket at the 
righl i- for attaching the plug of the heater cord. 
On finelj finished hardwood 30x17.5 base. Complete 
with 110 volt AX. neon pilot light $10.00 

255H. Immersion Heater, Electric. Cylindrical Form. 
( onvenient tor quickly heating or boiling liquids to 
be used in lecture work. Also suitable for laboratory 
use in pow< »st, operating effici< i und heal | 

Watt experiments. Size of heater section, 7 
inches, ( urrent consumption, 300 Watt. Of co 
and brass, heavily nickel-plated and polished. With 
( ord attachment plug and special contact plug. 
Operates direct on either A.C. or D.C. circuits. 

\ B 

For volts 110 

Each . $4.85 4.85 

256H. Lead Cylinder. As used in Fuller and Brov 
lee's Course. Weight, 600 to 700 grams; with ho 
For use in specific heat ents $0.60 

261 H. Leslie's Cube. Fur illustrating laws of i 
tion. Hollow metal cube — 7.5x7-5x7.5 cm. — v 
each pf its four sid< - of Ferent metal, finely ] 
ished. Com p lei v ith one-hole rubber si 
thermometer $3.50 
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No. 276H. 
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No. 281H 




271 H. Linear Expansion Apparatus, Carhart and 
Bute's Form, Consists of a brass expansion tube 
Mi) centimeters lonpr and two special table clamps 
for supporting same. One clamp is provided with 
a screw by means of which a micrometer caliper 
may be used as a measuring device. The tube is 
provided with two lugs whose distance apart may 
be measured. One lug holds the tube in a fixed po- 
sition, the other makes contact with the movable 
jaw of the caliper for measurement of the expansion. 
Complete as illustrated, but without micrometer 
caliper $2.25 

253M. Micrometer Caliper. For u*c with Xo. 271 H 
Expansion Apparatus. Reads up to 13 millimeters in 
1 100 mm. divisions. Provided with friction 
^op $4.25 

276H. Linear Expansion Apparatus, Lever Type. 
Milvay Improved Form with Jacket Clamped at Both 
Ends. Offers many advantages over older models 
ith neither or only one end clamped. Apparatus is 
easier to handle, carry and store because jacket can- 
not fall off. The thermometer used in tin experiment 
)• because jacket cannot revolve. The test rod 
cannot shift from accident or otherwise. It takes 
only a moment to change test ro<U — a turn of the 
clamping screws releasing the jacket. The lever — 
ratio 10 to 1 — is extra strong. The pointer cannot 
bent, twisted or broken like the thin sheet alumi- 
num pointer used on older models. Made entirely ot 
metal. Xickel-plated brass steam jacket with inlet 
and outlet tubes for steam and >pecial tube for ther- 
mometer. Complete w ith 60 cm. steel test rod. .$5.00 



28 1 H. Linear Expansion Apparatus, Micrometer 
Type. Milvay Improved Form with Jacket Clamped 
at Both Ends. Offers many advantages over older 
models with one or neither end clamped. Apparatus 
is easier to handle, carry and store because jacket 
cannot fall off. The thermometer used in the experi- 
ment is safe because jacket cannot revolve. 

The test rod cannot shift from accident or otherwise. It 
tikes only a moment to change test rods — a turn of the clamp- 
ing screws releasing the jacket. Made entirely of metal. Nickel- 
plated brass jacket with inlet and outlet tubes for steam and 
si^cial tuhe for thermometer. Micrometer screw reads to .01 
mm. Binding p«»-i-. carefully insulated, are provided so that .i 
lull or buzzer may be used to announce screw contact with 
test mil. 
Complete with hi) em. steel test rod $8.00 

Extra Rods for Nos. 276H and 281H 

286H. Aluminum Rod, 60 cm. long $0.25 

287H, Brass Rod, 60 cm. long 25 

288H. Copper Rod, 60 cm. long 30 

289H. Iron Rod, 60 cm. long 20 

290H. Nickel Alloy, 60 cm. long. Coefficient of ex- 

pansion practically nil $0.85 

291 H. Nickel Silver, 60 cm. long. (German Silver) .75 

296H. Linear Expansion Apparatus. Miilikan, Gale 
and Bishop's Form. Notched brass tube, 8 mm. di- 
ameter, 107 cm. long, and metal pointer. For use 
with Xo. 385S Wood Blocks and Xo. 395S Grad- 
uated M irror $1.50 

297H. Brass Tube only of No. 296H 70 

298H. Metal Pointer only of No. 296H 80 
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301 H. Linear Expansion Apparatus, Milvay. Tube 
Form. This tube is notched near one end and se- 
curely clamped to the right-hand support. Expan- 
sions for any tube length up to 60 centimeters can 
be taken. The micrometer screw head is gradual 
to read to hundredths of a millimeter. Part- "A," 
"B" and "C" are removable and will fit any of the 
tubes listed below. Complete with brass tube. .$9.00 



Extra Tubes for No. 30 lH 

302H. Aluminum Tube $0.75 

303H. Brass Tube 75 

304H. Copper Tube 1.10 

305H. Steel Tube 1.10 



No. 



H 1 
- 



Mari 

■ 
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No. 306H. 



306H. Linear Expansion Apparatus. Precision Form 
(Gaertner). For determining the linear expansion of 
brass by the micrometer microscope method — a 
method winch yields extremely accurate results. The 
bra- tube has connections for the circulation of 
steam or water and has side openings near the ends 
for the insertion of thermometers. The whole tn 
is enclosed in a heavy felt-lined cylindrical box with 
removable cover. The microscopes employed to 
.alee the necessary measurements are pointed on two 
fine lines — 100 cm. apart — engraved near the ends 
of the tube. The portions of the tube on which 
these lines are ruled are entirelv covered. The 



thorough covering of the entire tube gives to the 
expanding element that uniformity of temperature, 
without which the fine results possible by the mi- 
croscope method cannot be realized. Nficrosco] 
No. 4275 M on Supports No. 4295M are recom- 
mended. Complete as illustrated, but without mi- 
croscopes and their supports $17.50 

307H. Copper Tube. For use in No- 306H in pla< 
of the brass tube $7.00 

308H. Steel Tube. For use in No. 306H in place of 
the brass tube $6.00 
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No. 311H 



No. 316H 



311H. Liquid Expansion Apparatus. Glass. Capacity 
of bulb 25 cc. Capillary neck is graduated tor 0.5 
cc. in lOOths. The cubical expansion of a liquid is 
determined by observing the rise of the liquid in 
the capillary neck for a given rise in tempera- 
ture $2.00 

316H. Maximum Density of Water Apparatus. A 
glass cylinder 37.? cm. high by 7,5 cm. in diameter with 
a copper reservoir for a freezing mixture. Holes are 
drilled above and below this reservoir for thermome- 
ters. When the jar is filled with water and a freezing 
mixture placed in the reservoir, the lower thermom- 
eter will fall to a temperature of 4° C, where it 
becomes stationary. Then the upper thermometer 
will begin to fall; but instead of stopping at 4° C it 
continues to fall to d C. Since the cooling is done 
in the middle, the only way in which the upper 
mperature could fall to0 a C would be through the 
rising to the surface of water both lighter and 
colder than 4° C. Our present design insures rapid 
action $8.00 



Mechanical Equivalent of 
Heat Apparatus 

319H. Mechanical Equivalent of Heat Ap- 
paratus, Milvay. For experimentally de- 
rmining the value "J" by converting a 
measurable amount of mechanical energy 
into a measurable amount of heat. In use, 
the conical calorimeter fastened to the 
horizontal 25 cm. diameter wooden disc 
contains a measured amount of water at 
a known temperature. A second vessel or 
driving cup fitting snugly over this conical 
calorimeter is driven by a shaft attached 
to its lower end. The calorimeter is pre- 
vented from rotating by a couple applied 
by the cord which passes tanpentially from 
the rim of the wooden disc over a pull 
carrying a known ma^s consisting of hanger 
and weights. The latter is adjusted to just 
prevent rotation and the total number ol 
revolutions are ascertained from the initial 
and final readings of the revolution counter 
mounted on the base. 



From the measured radius of the wooden disc, 
and the mass in grams of the counter-torque weights, 
the work done in the total number of revolutions 
can be readily calculated. From the temperature 
rise, the mass of the contained water, and the water 
equivalent of the calorimeter and driving cup, the 
number of heat units produced can also be easily 
calculated. The ratio of energy input to the heat 
produced — the value of J — is readily ascertainable 
from this calculated data. 

To guard against losses and errors which would 
seriously falsify the final result, the outer driving 
cup and driving shaft have a heat insulator block 
between them, both calorimeter and driving cup are 
surrounded by a dead air space inclosed in a cylin- 
drical shell, the disk is accurately turned and its 
dimensions easily measurable, the weight of the 
calorimeter and driving cup accurately determined 
and indicated, and the counter torque weights are 
accurately adjusted. For these reasons this appa- 
ratus yields excellent results. 

Our No. 892R Electric Rotator constitutes an 
excellent drive for this apparatus because of its 
fine speed control. Hand wheel drive Xo. 320H 
may aUo be used. For belting Xo. 80W Chalk Line 
is suitable. 

The metal base measures 20x15 cm.; the revolu- 
tion counter is the standard five-wheel type reading 
up to 99,999, the ring weight has a mass of about 
11)00 gram-, and the overall height is 30.5 cm. Com- 
plete as illustrated, including stirrer, one No. 321B 
Weight Hanger, two Xo. 311B Weights, 50 gr.; 
one \"o. 31 1 B Weight, ion gram; ring weight, about 
1000 gr.; bottle of lubricant for driving cup, cord, 
directions, but without thermometer $50.00 

320H. Hand Wheel Drive. For No. 319H. Table 
clamp with vertical rod and 39.5 cm. diameter drive 
wheel with groove for chalk line belt $11.00 







No. 319H 
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No. 336H 



321H. Mechanical Equivalent of Heat Tube, Im- 
proved Form. As used in Millikan, Gale and Bishop's 
Course. Straight wound instead of spiral and then 
fore much stronger. Cannot open up under impact 
of falling shol Like the spiral type and then 
prevents spilling of shot on the laboratory floor. 
Hea\ \ paper tube, one m< long, provided with 
<.lid c<»rk stopper for oi nd and a one-hole cork 
topper for the other. From the rise in temperature 
of a known mass of shot when all-. wed to fall 
known number of times through the length of tl 
tube the mechanical equivalent is calculated $0*35 

323H. Molecular Demonstration Apparatus. Stoekle. 
This va< mini tube when heated over a Bunsen 
burner or over an electric heater gives an excellent 
demonstration of the thermal agitations of i ►us 
ni<>]< cul< - as assumed in the kinetic theory oi a 
1 i >ts oi a 1ml 1 h va< uum tube of Pj n 
taminir a quantity of mercury and crushed blu 
I gla he mercury, boiling at a low tem 

perature, gives off vapor at a high velocity which 
carries with it particles of glass that mo -m 

in the space above the mercury, colliding with each 
other an-1 the walls of the tube quit milar to the 
hypothetical motions of gas n ul< These m< 
lions are clearly visible up to a distano everal 

feet. 

By placing the tube in front of a slit through 
which a powerful beam of light (sunlight or arc 



light) is all-wed to pass, the range of visibility may 
reased. If room be slight!} darkened, the 

range may be still further men 1 $2.50 

326H. Parabolic Reflectors of highly polished m 
12 inches diameter. Wit vivel Clamp Mountii 
The clamps are of the adjustable swivel type, n 
ing possible the most accurate alignment of I 
reflectors This is impossible w ith non svs i 
clamps The clamps are not attached directly 
the backs of the reflectors, but i<> a special holder 
fastened 1. 1 the rims. This elimii all danger 
destroying the parabolic sui ain 
at the bai k or by tall) dropping them. Com- 
plete w ith supports $12.00 

331 H. Parabolic Reflectors and Sound Reflectors 
Combined. Highly polished metal r< 
inches in diameter, adjustably mounted on suitable 

ipport-. Complete with adjustable ball and pi* 
phorus liolder for heat e nents, and s< 

flame burner and Galton wl holder foi 

experiments. For complete description ction 

"S " Complete as described, with supports . . . .$24.00 

336H. Pulse Glass, Franklin's. Two connected $ 
bulbs; partially filled with colored water. For 
hibiting ebullition of a liquid at a low tern per at 1 

ilu-. it of the hand) in vacuum. Length about 17 

n $0.75 
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No. 341H. 



No. 346H. 
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Nos. 356H-371H 



337H. Pyrometer. For acquainting students with the 
methods of reading high temperatures employed in 
industry, and for practical purposes in the labora- 
tory. It is useful for exploring -urface tempera- 
tures of gas or electrically heated ovens, ranges, hot 
plates, toasters, etc.; for checking the temperatures 
of furnaces used in tempering, annealing, hardening, 
and pre-heating iron and steel; for exploring tem- 
peratures in drying and other ovens, electric fur- 
naces, etc.; and for reading the temperatures « >i 
molten aluminum, tin, lead, solder, babbitt, spelter, 
brass, etc. Each class of work requires one of the 
three different thermocouple- lifted below. These 
are quickly attached and changed by loosening two 
set screws' at the back of the instrument. Two tem- 
perature scales are provided, nnc reading from 100° 
to 1200° F, the other from 200° to 2000* F. Read- 
ings when thermocouple^ listed below are employed, 
are accurate to 2%. Without thermocouple . .$20.00 

338H. Thermocouple for No. 337H. This couple is 
illustrated attached to the pyrometer. It is intend. <l 
for measuring surface temperatures of solids by 
ontact Equipped with solid silver contacts, pro- 
viding almost instantaneous readings— 5 to 10 sec- 
onds. For use in measuring temperature- from 100° 
to 1200° F. Overall length, including bent section, 
12 inches $5.00 

339H. Thermocouple for 337H. This type is for ex- 
ploring the temperatures inside of furnaces, ovens. 
boiler flues, etc. For measuring temperatures from 
200° to 2000° F. Overall length 24 inches. .. .$7.40 

340H. Thermocouple for No. 337H. For reading the 
temperature of molten non-ferrous metals such as 
aluminum, tin. lead, solder, babbitt, spelter, bra — . 
antimony, bismuth, etc. The tip of this couple is 
not closed, the molten metal being depended upon 
to complete the contact at the hot junction. For 
measuring temperatures from 200 to 2000° I-. 
Overall length, 36 inches $12.00 

341H. Radiometer. For illustrating the conversion of 
radiant heat and light into mechanical energy. An 
chausted glass globe in which is a needle point 
carrying a four-blade vane. The blades of this vane 




Nos. 372H-374H. 



are bright on one side and black on the other. 
Placed in a field of light the vane will rotate rapidly. 
Mounted on ula-s base . $2.50 

346H. Safety Lamp, Davy's. Made entirely of metal. 
Commercial tvpe as used in mine-. About 25 cm. 
high : . $4.00 

351H. Shot, Aluminum. For use in specific heat ex- 
periments. Per 4 ounce package $0.30 

356H. Shot, Aluminum. For use in specific heat ex- 
periments. Per pound package $0.85 

361H. Shot, Copper. For use in specific heat ex- 
periments. Per pound package . .$0.55 

86H. Shot, Glass. C Beads.) For use in specific heat 
experiments. Per pound package .$2.00 

366H. Shot, Lead. For specific heat experiments. 
Per pound package . $0.40 

371H. Shot, Steel. For specific heat experiments. 
Per pound package . $0.30 

372H. Specific Heat Body, Fin-Shaped, Aluminum. 
This design has been used for some time in the 
I hicago High Schools in place of shot, and has 
given complete satisfaction. Allows free circulation 
of the water; heat penetrates rapidly — only one cm. 
of metal at thickest point; readily fits inside of 
smallest calorimeter and allows thermometer bulb 
to pas. down into the water. Extreme height. 65 
mm.; extreme diameter, 50 mm.; approx. weight, 
175 grains. Made of cast aluminum $0.75 

373H. Specific Heat Body. Fin-Shaped, Copper. Same 
shape and size as No. 372 H. but made of cast cop- 
per. Approx. weight. 700 grams $1.25 

374H. Specific Heat Body, Fin-Shaped, Iron. Same 

shape and size as No. 372H. but made of cast iron. 

\pprox. weight, 500 grams $0.35 
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No. 370H. 



No. 375H 



No. 378H. 



370H. Specific Heat Apparatus. McCall's. To secure 
accuracy in the determination of specific heat two 
things are very important. First, both heating cham- 
bers and calorimeter must be thoroughly heat in- 
sulated; secondly, the transfer of the mat- rial under 
test, from heating chamber to calorimeter, must be 
made quickly and without bringing it into contact 
with the cooler outside air. Prof. A ( - McCall 
solved this nicely in the apparatus which he de- 
signed for the determination of the specific heat of 
soils, and which apparatus is likewise suitable for 
making similar determinations "f the mal rials or 
"ImmIux" employed in physics work. 

The heating chamber consists of a double-walled 
copper vessel with very thick felt insulation, and 
with -team inlet and outlet as indicated in the illus- 
tration. The cover at the top is provided with rub- 
ber stopper for thermometer and means for suspend- 
ing the test body. At the bottom is a sliding door, 
which when pulled to on< side as illustrated, per- 
mits the body to be quickly lowered into the cal- 
orimeter placed directly underneath it. Tin latter 
is a double-walled calorimeter < No. 101 II) mounted 
in a large copper vessel with very thick fell insula- 
tion inside around tin sides and bottom. Thus, the 
test body i- heat insulated by being compl< sur- 

rounded by a wide air space and :lnck laver of 
felt. 

1 omplet< as illustrated, with calorimeter cover, 
stirrer and tripod, but without thermometer. .$30.00 

370HC. Calorimeter only of Xo. 370H, but without 
thermometer $9.00 

375H. Specific Heat Specimens, Milvay. For show- 
ing that it requires u hi >lh different amounts of 
heal energy to produce in equal masses of different 
substances the same change in temperature. Each 

lindei weighs the same (about 70 -ranis), 
19 mm. in diameter, and provided with hook, The 
set includes one cylinder each of lead, copper, tin, 



zinc and aluminum. Sugg* >n tor use: After at- 
taching a thread to the hook of each cylinder let 
them be placed for ten or fifteen minutes in boiling 
water Let two or more vessels (preferably th* 
mos bottled be provided, each of which contains 
the same amount of water to a depth of not less 
than 9 cm., and at room temperature. Let a heat 
cylinder be lowered into the first vessel, and aii 
the insertion of a thermometer let the rise in tem- 
perature of the water be noted. Let the same 
done with the other cylinder- The aluminum will 
be found to raise the temperature about twice 
much as the copper or zinc, four times as much as 
the tin, and seven times as much as the lead 
Obviously, since in each case the amount of the 
water and weight of the cylinder was the san 
the rises in temperature must he proportional to tl 
specific heats of the various metals. 

These cylinders are also useful in showing the 
relativi size of equal masses of substances «»i diffi 
ent specific gravitii Since each cylinder is the 
< in weight and diameter, it follows that their 
lengths must be inversely proportional to their den- 
sities. As described, per set, in compartment 
bo> $2.50 

378H. Specific Heat Specimens. Roll Form. For 
use, in connection with calorimeters and there 
bottles, in specific heat determination work. M;. 
from sheet metal in the form oi open rolls with 
attached wire for convenience in handling. Becau 
of their large contact area, transference of hi 
between them and the liquid in which tin \ . 
immersed is very rapid — a matter of a fev onds 

Furthermore, because of their resiliency, thej 
less likelv to cause damage when used with therm* 
bottles. The outside di -ions are about 60x15 
mm. 

No. A B C D E I 

Metal Lead Copper Br el Aluminum 

Each $0.50 .50 .50 .50 .50 .50 
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No. 385H 



No. 384H 
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S. S. CO. 



No. 383H 



376H. Thermo-Couple. Simple form. Brass and Ger- 
man silver, 10x1.5 cm., with wires $0.45 

381H. Thermo-Couple. A pair of metal bars, anti- 
mony and bismuth, 100x10x10 mm., so joined as to 
produce a thermo-electric current when their junc- 
tion is heated or cooled. Bars are provided with 
wire terminals so that they can be readily con- 
nected into a galvanometer circuit. On metal 
stand $3.50 

382H. Thermometer, Metallic, Demonstration Form. 
Round pattern, with gla<s hack to show internal 
mechanism, 6-inch dial, range— 50 to ISO degrees 
Fahrenheit. A spiral coil of two metals soldered 
together and connected with an index hand by a 
multiplying lever constitutes tin- mechanism which 
responds to temperature changes — a fine practical 
application of expansion due to heat $4-25 

383H. Thermometer, Ungraduated. Translucent hack, 
stem for graduation from (I to 100 degrees C. filled 
with mercury, but without graduations. Ideal for 
student use in thermometry $0.90 

384H. Thermoscope, Rendtorffs Form. Designed by 
Prof. E. J. Rendtorff of Lake Forest Academy for 



measuring heat reaction* and comparing heat 
source- Mounted on a vertical hoard supported 
on a tripod. Overall height is about 40 cm. Direc- 
tions describing 96 experiments — most of them 
quantitative — are included. They illustrate the prin- 
ciples of absorption, conductivity, specific heat, 
change of heat, radiant heat, vapor pressure, elec- 
trical reactions and chemical reactions. Complete 
with eight special bulbs — two each of the three 
plain shapes shown in the upper portion of the 
illustration and one each of the two double types 
shown in the lower portion — and complete direc- 
tions $24.00 

385H. Thermostat, Adjustable. For use in an elec- 
tric circuit. Can be set to make contact at tempera- 
ture- up to 50 degrees C. May be used to operate 
i .11 bells, fire alarms and other electrical devices. 
I hese may be placed in the circuit at any desired 
distance from the thermostat on 16 cm. by 5 cm. 
base ■ $2.75 

391 H. Touch Paper. For producing the smoke needed 
in Xos. 186H and 191H Convection Apparatus. In 
sheets about 25x25 cm. Per sheet $0.10 



Page 185 




^^■■H 




CHICAGO APPARATUS CO. 



£11 i hay 



Apparatus for Heat^Section H 




m 









M 




No. 396H. 



No. 401H 



No. 404H. No. 405H. 



No. 416H. 



_ 



i 



CHICAGO APPARATUS CO. 

No. 406H. 



396H. Tyndall's Specific Heat Apparatus. Five balls 
"i different metals; lull holder, paraffine . tri- 

pod; metal pan ~ ,; cm, in diameter- for catching 
the balls and oldint; the paraffin- cak< The 

balls placed on the holder, heated in boiling water, 
and then dn ipped on paraffine cake unit through 
it at rat. s d< p< nding on th< ific h< ... $3.00 

401 H. Vapor Pressure Apparatus. A support with 
i"iir No. Barometer Tubes, iron mercury well 
and curved pipette ,or introducing the liquids under 
test into the tubes. The d< of the men ury well 
makes it necessary to use only a small amount ol 
mercury \\ ith this apparatus $7.00 

402H. Vapor Pressure Apparatus. SameasNo 401H, 
but with reservoir and -topcock at the top of each 
tube, making il much easier to introduce the liquids 
under test. Tubes an ungraduated $14.00 

404H. Vapor Pressure Apparatus. Millikan'a Form, 
rube 1 Hi cm. long with bulb 6 cm. in diametei 
For determining the variation of th< boiling point 
with pressure by the static method $3.00 

405H. Vapor Tension Tube. To be substituted for 
the air thermometer bulb of No, 245R B Law 

Apparatus so that it maj be used for determinii 
the vapor tension of water, alcohol, ether, acetoi 
etc. This tube is 3J cm. loi .nt\ is provided with 
a reservoir at the top and a constriction at tl 
bi ittom which fits the sh< »rl hose that normally 
holds the air thermometer bulb in pla< i The tv 
stopcocks are for creating a vacuum spa< bove 
the mercury and for introducing th< le liquid 

into this without the i nti j ol 

capillary tube between the stopcocks is ' asur- 

^ r off ti II am. >unt of volatile liquid iiin -I 

For the test With tins tube in place oi ' o 245R 



and with both stopcocks open the n -r\ is raised 
to the upper stopcock which is then closed. \e 
the mercury column is lowered to a point below I 
lower stopcock which i- then cl leaving 
va< uui .ice above the mercurx and in the capillary 
tul he volatile liquid is poun -1 into the n 
voir, the top stoj igain - ed and after the 
capillary has filled, again closed. The lower st 
cock is now again o] ! and the volatile liquid 
the vacuum space above th< men ui Its 
nsion is then mea d by the pressure it - certs 
against the mercury column $4.00 

406H. Volume Coefficient Tube. Charles Law or 
Gay Lussac's law tube. A capillary glass tube about 
] ^ cm. long ;< aled at one end and containing 
column of dry air confined by a short mercury 

1II(1 < N $0.60 

411H. Volume Coefficient Tube. <.unc as No. 406H. 
but uniilled $0.30 

416H. Ventilation Apparatus, Milvay. Designed aft< I 
Prof i.arl R, Glenn. 1 Teach* 

Coll York City. When all twelve O] 

an closed, it is absolutely airtight and will qui 
extinguish a lighted candlt I In- < »t be shov 

ith other models. By holding a smoking obji 
h Paper) near the holes, the course of tl 

air into and out of the mil;- can b k 

own. The candle holder is movable i that tl 
best ventilation for d candle positi< 

be shown. The box measure inches and is 

finished in black, It is provided with two airtight 
windows for viewing the candle and is mounl 
"ii a ii. it metal stand. One end oi the box is i 
»le for inserting and lighting the candle, ( oi 
plete with cords, candle holder and candle. .. $7.50 
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Farwell-Stifler Optical Bench 



Section J 




ISP 
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Focal Length of Spherical Mirror 
— Employment of Virtual Image. 




This optical bench was introduced some years ago 
by the Standard Scientific Company of New York 
ty.* It has given such splendid satisfaction where- 
er used that Ave have found it advisable to continue 
its manufacture and to stock it hi larger quantities 
thai] ever, to meet the steadily increasing demand. 
The Farwell-Stifler Optical Bench is entirely different, 
offers many exclusive advantages, and a much wider 
range of utility than any other design: 

1. With it many experiments impossible with other 
benelu^ are easily performed. 

2. It is highly satisfactory for both elementary 
and advanced work. 

3. The design of each individual part has been 
worked out to such a nicety that any required set-up 
can be quickly and easily made. 

4. Bench legs are much heavier than usual and. 
thi re, impart greater stability. Being also higher, 
they provide a more comfortable working space be- 
tween the edge of the graduated bar and the table 

top. 

5. All parts which project above the bench rod 
are made as light as possible to avoid top heaviness, 
without sacrificing strength or durability. 

6. The holder— the most important part in any opti- 
cal lu-nch — is unique in many ways. It is universal 
in the strictest sense of the word. Spring pressure 

plied against the movable jaw securely holds any 
lens, screen, or mirror up to 80 mm. in diameter. 
Both the movable and stationary jaws have deep 
V-groOves in them. These V-groovcs automatically 
align screens, lenses, or mirrors in the central plane 

he holder, which plane coincides with the indi 

line on the sliding clamp. In view of this construction 

the Optical distances between lenses, mirrors, and 

reens are accuratelv indicated on the graduate' I 

nch. It accounts lor the excellent results obtained 

with this outfit. 

7. The price is very low considering that it is suit- 
able for all optical bench work; that is accuratelv built 
to standards so that all parts are easily interchange 

able; and that is comprised of part-, which, when as- 

inbled. have sufficient stability to enable adjustments 

to be made without danger of overturning the bench. 



Quantity production in our well equipped, modern 
plant makes this low price possible. 

With a No. 1275J Farwell-Stifler Optical Bench and 
the No. 1285J Farwell-Stifler Accessory Outfit, listed 
on pam- 1X8. the following eighteen elementary ex- 
periments can be performed to the best possible ad- 
vantage. 

1. To locate the position of the image in a plane 
mirror. 

2. To find the focal length of a concave mirror 
by direct method. 

3-1. To find focal length of concave mirror by 
method of conjugate foci when image is real. 

3-2. To find focal length of concave mirror by 
method of conjugate foci when image is virtual. 

4. To find focal length of convex mirror by direct 
method. 

5. To find the focal length of a convex mirror by 
the method of conjugate foci. 

6. To find the focal length of convex lens by direct 

method. 

7. To find the focal length of convex lens by the 
aid of a plane mirror. 

8. Focal points of a thin convex lens. 

9-1. To find focal length of convex lens by the 
method of conjugate foci when image is real. 

9-2. To find focal length of convex lens by the 
method of conjugate foci when the image is virtual. 

10. To find focal length of a concave lens by direct 
method. 

11. To find the focal length of a concave lens bv 
the method of conjugate foci. 

12. To locate the image of a virtual object. 

1.3, To find the focal length of a convex mirror 
when the object is virtual. 

14. To find focal length of concave lens when ob- 
ject is virtual. 

15. Principle of Astronomical Telescope. 

16. Principle of Compound Microscope. 

•Through purchase, we acquired the business of the Standard 
Si icntific Company in 1924. 
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Focal Length of Lens by Conjugate Foci. 
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The Farwell-Stifler Optical Bench is also admira- 
bly suited for more advanced work. Merely for the 
purpose of indicating the adaptability of this appara- 
tus we lis! below a few of the experiments possible 
with the No. 127SJ Farwell-Stifler Optical Bench and 
the Accessories for Advanced Work listed below: 

No. 1-1. \ irtual image in a plane mirror. 

No. 1-2. Virtual image in a positive or convex lens. 

No. 1-3, Virtual image in a negative or concave lens. 

No.2. Measurement of focal length of combina- 
tion of two lenses. 

No. 3-1. Convex lens with rear stop midway be- 
tween lens and focal plan- 

No.3-2. Convex lens with rear slop in focal plane. 

No. 3-3. Convex lens with rear stop beyond the 
focal plane. 

No. 3-4. Combination of two convex lenses with 
interior stop. 

No. 4. Phenomena of spherical aberration and 
astigmatism. 

No 5 Wave length of light by diffraction. 

No. 6. Optometry. 

No 7 Measurement of radius of curvature by 
reflection. 

Each Farwell-Stifler Optical Bench outfit is accom- 
panied by a twenty-four page illustrated booklet de- 
scribing in detail the many experiments in which 
it may be used. With the many suggestions contained 
in this booklet it is easy to see how the Farwell- 
Stifler Optical Bench can be adapted to practically 
every optical experiment, regardless of text or manual 
used, in both elementarv and advanced work, 



1275J. Farwell-Stifler Optical Bench. Consists of 2 
No. 1320J Bench Supports; 1 No. 364M Graduated 
Two-Meter Bar; 3 No. 1322J Sliding Clamps: 3 N 
1324J Universal Holders; 1 set Xo. 1340J Assorted 
Pins. With this equipment and the addition of 
lenses, mirrors and screens, found in most ph 
laboratories, all elementary experiments in 0| 
can be performed. With the addition of Xo. 1285J 
Accessory Outfit, listed below, all of the eighte 
elementary experiments, mentioned on the pre\ 
page, can be performed. These experiments are 
illustrated and described in detail in a twenty-four 
page booklet which is included with each Farwell- 
Stifler Optical Bench outfit $10.40 

1285J. Farwell-Stifler Accessory Outfit. Consists of 
2 No. 780J Convex Lens. 15 C m. focus; 2 Xo. 13281. \ 
'.round Glass Screens, plain; 2 1328JB Ground 
Glass Screens, graduated; 1 Xo. 780J Convex ] 
25 cm. focus; 1 No. 1330JA Opaque Screen, plain: 
1 Xo. 1 330.1 B Opaque Screen, perforated: 1 N 
785J Concavi Lens, 25 cm. focus; 1 No. 780J 
Convex Lens. 35 cm. focus; 1 Xo 4'. J Protected 
Back Convex Mirror; 1 Mo. 45J Protected Ba 
Concave Mirror: 1 No. 9J Plain Mirror: \ i 132 
Pin Supports. With these accessories, in additi. 
to No. 1275J Farwell-Stifler Optical Bench, all 
eighteei elementary experiment-, mentioned on the 
i >ie\ ii .us page, can be performed. These experi- 
ments are illustrated and d ribed in ail in the 
« - miprehensive twenty-four page booklet ac< om- 
panying this outfit $14.75 
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Equivalent Focal Length of Lens Combinations 
Showing the Nodal Slide Attachment. 
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Farwell-Stifler Optical Bench 

Suggested Equipment Sets 




•'••'* nilllliniimi,,.... 

=^- __________ 




Wave-Length of Light by Diffraction Grating 



1300J. Farwell-Stifler Optical Bench. Including 1 No. 
4M two-meter bar with brass ends, 3 Xo. 1320J 
Bench Supports. 3 \*o. 1322J Sliding Clamps, 3 No. 
1324J Universal Holders, 2 Xo. 1326J Pin Holders, 
1 Xo. 1340 J Set of Pins, and 1 Xo. 1337J Copy of 
Laboratory Exercises in Optics. Complete. .. .$11.80 

1305J. Farwell-Stifler Optical Bench. Same as No. 
1300J, but including 1 No. 1336J Nodal Slide Equip- 
ment Complete $17.80 

1306J. Farwell-Stifler Optical Equipment. Including 
1 each Xo. 780J Double Convex Lenses, 15 cm.. 25 
cm. and 30 cm. focus; 1 each Xo. 785J Double Con- 
cave Lenses, 15 cm. and 25 cm. focus; 1 No. 9 J 
Plane Mirror. 1 Xo. 45J Concave Mirror, 1 No. 46J 
onvex Mirror, 1 Xo. 1328JA Plain Ground Glass 
Screen, 1 Xo. 1328JB Ruled Ground Glass Screen. 
1 Xo. 1329J Ground Class Screen 75x75 mm., 1 No. 
1330JA Opaque Screen, and 1 Xo. 1330JB Screen 
\rrow. Complete $13.50 

1308J. Farwell-Stifler Optical Bench. Including 2 
No. 1 320 J Bench Supports. 5 Xo. 1322J Sliding 
Clamps, 2 Xo. 1324J Universal Holder-. 1 Xo. 1340J 
Set of Four Pins, 1 Xo. 9 J Plane (.lass Mirror, 1 
No. 1350J Vertex Pointer. 1 Xo. 1328JA Ground 
Glass Screen. 1 Xo. 1337J Copy of Laboratory 1 
er in Optics. (The above equipment will fit any 
lard meter stick like our Xos. 358 M, 363M and 
364 M ) Without meter stick $9.95 

1310J. Farwell-Stifler Optical Bench, [ncluding 1 
Xo 363W One-Meter Bar with brass ends, 2 Xo. 
1320J Bench Support-. 3 Xo. 1322J Sliding Clamps, 
3 No. 1324J Universal Holders, 2 No. 1326J Pin 
Holders, 1 Xo. 1340J Set of Pins, and 1 No. 1337J 
Copy of Laboratory Exercises in Optics $9.45 



1315J. Farwell-Stifler Optical Bench. Same as No. 
1310J. but including 1 Xo. 1336J Nodal Slide Equip- 
ment. Complete $15.45 

1316J. Farwell-Stifler Optical Bench and Acces- 
sories, [ncluding 1 Xo. U'H'.I Bench. 1 Xo. 1331J 
Set of Four Screens, 1 No. 790 J Set of Five Lenses. 

and 1 Xo. 48J Set of Three Mirrors. 

Complete $25.50 

1317J. Farwell-Stifler Optical Bench and Accessories. 
Including Xo. 131'»J Bench and Accessories. 1 No. 
1332J Half Meter Stick for use with diffraction 
grating, 1 Xo. 77K Diffraction Grating, and 1 No. 
1336J Nodal Slide Equipment. Complete $37.00 

1318J. Farwell-Stifler Minimum Bench Equipment. 
Including 2 Xo. 1320J Bench Supports, 2 Xo. 1324J 
Universal Support.-. 3 Xo. 1322J Sliding Clamps, 1 
Xo. 1340J Set of Pins, 1 Xo. 1334J Screen with Ar- 
row. 1 No. 780J Double Convex Lens, 35 cm. focus, 
1 Xo. 780J Double Convex Lens, 15 cm. focus, 1 
\"o. 1328JB Ruled Ground Glass Screen, 1 No. 
1330JA Opaque Screen. 1 No. 9J Plane Mirror, and 
1 No. 363M One-Meter Bar with brass ends. 
Complete $12.75 

1319J. Farwell-Stifler Minimum Bench Equipment. 
Same as Xo. 1318J, but with 1 Xo. 364M Two-Meter 
Bar with bras- ends in place of the One-Meter 
Bar $H.10 

1337J. Laboratory Exercises in Optics. This 24-page 
book i- the most complete and authentic of its kind 
ever published. It is profusely illustrated and gives 
■ tplicit directions for performing many elementary 
and advanced experiments in optics with the Farwell- 
Stifler Optical Bench. Per Copy $0.25 
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Complete List of Parts and Accessories for the 

Farwell-Stifler Optical Bench 





No. 1322J 



No. 1326J. 





No. 1320J. 



No. 1328JB. 



No. 1324J. 
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No. 1327J. 



No. 1330JA. 



No. 1330JB. 
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1320J. Farwell-Stifler Bench Support, for meter stick, 
with clamping screw. Each $1.00 

1322J. Farwell-Stifler Sliding Clamp, with set-screw 
and index mark for supporting Universal Holder 
1324J, Pin Holder 1326J, etc. Fits meter stick. 

Each $0.75 

1324J. Farwell-Stifler Universal Holder, with spring 
clamp, for lenses, mirrors, screens, etc., measuring 
up to 3 in. diam. Fits \322J. Each , .$1.25 

1326J. Farwell-Stifler, Pin Holder, to in Sliding 
« lamp 1322], Each $0.20 

364M. Meter Stick, two meters long, brass 
ends $2.00 

363M. Meter Stick, one meter long, brass ends. . .65 

368M. Coupling, tor clamping, end to end, two of 
the one-meter sticks, to replace the tu o-meter 
stick for optical bench work $1.00 

1327J. Ray Screen, 75x75 mm., metal, with small con- 
centric holes, for observing the paths of the rays 
from lenses or mirrors, when smoke is used. Fits 
1324J $0.50 



1328JA. Ground Glass Screen. Plain, 38x75 mm. 
Fits I324J $0.10 

1328JB. Ground Glass Screen. Ruled, same as No. 
1328 1 A, but with scale in millimeters and centi- 
meters, Fits 1324J $0.50 

1329J, Ground Glass Screen. Plain, 7?\7S nun. Fits 
1324J $0.15 

1330JA. , Opaque Screen. One face white, the other 
black, 75\75 mm., with circular aperture 1.5 cm. 

diameter. Fits 1324 J $0.25 

1330JB. Opaque Screen. Sam. as No. 1330JA, but 
with addition of arrow as illustrated Iits 

1324J $0.45 

1331 J. Set of Screens, for optical bench experiments. 
including I328JA and B; 1330J \ and B $1.30 

1332J. Metric Scale, with central slit, for use with 
grating 77K m measuring wave length oi 

light $3.50 



VI...S 

Plae G 






>:henc 

Spheric 

Spheric 

* Sit of 



Platf 
•tup. 



• - A dju 









Page 190 






CHICAGO APPARATUS CO. 



SMilvay 



Farwell-Stifler Optical Bench — Section J 




No. 77K, 



O 





Nos. 40J-45J 



No. 1334J. 



O 




No. 46J. 








No. 1340 J. 



No- 1336JA. 




No. 1380J 




77K. Diffraction Grating, gelatine replica. Fits 1324J 
Universal Holder listed on page 190 $2.00 

1333J. Riders, coated white, to fit Half-Meter Stick 
1332J, for u^e in locating the position of -lit or 
i olor bands in experiments with the Diffraction < Irat- 
ing 77K. Pair $0.20 

1334J. Object (Arrow) with Screen, mounted on 
m.'in. Fits Sliding Clamp 1522J $0.50 

9J. Plane Glass Mirror, high grade. 75x75 mm. Fits 
132-lJ $0-20 

40J. Spherical Glass Mirror, concave, 80 mm. diam., 
80 cm. focu-, w ith metal rim. Fits 1324J $1.75 

45J. Spherical Glass Mirror, concave. SO mm diam., 
15 cm. focus, with metal rim. Fits 1324J $1.75 

46J. Spherical Glass Mirror, convex. 80 mm. dram.. 
IS cm. focus, with metal rim. Fits 1324J $1.75 

48J. Set of Mirrors, for the Optical Bench experi- 
ments, including: Plane Mirror <>J, Spherical Con- 
cave Mirror 45J and Spherical Com- Mirror 

46J $ 3 - 70 

1375J. Platform, KmkKhi mm., with stem to fit Slid- 
ing < lamp 1322J, provided with clips for holding 

refraction plates or pri-ni^ firmly in position, . $3.50 

1380J. Adjustable Slit, consisting oi 2 metal plates 
having sharp straight edges, to fit Universal Holder 
L324J $°- 50 



780J. Lenses with Spherical Surfaces, Double Con- 
vex; 5o mm. diam.. edged and polished: 

1 S cm. focus $1.75 

25 cm. focus 1-75 

35 cm. focus 1-75 

785J. Lenses w*th Spherical Surfaces, Double Con- 
cave; 50 mm. diam,, edged and polished 

1 ; em. FOCUS $1.75 

2S cm. focus F75 

790J. Set of Lenses, for Optical Bench experiments, 
including: 3 Double Convex Lenses 780J, of 15, 25 
and 3? cm. focus, and 2 Double Concave Lenses 
785J, of 15 and 25 cm. focus $8.75 

1340J. Set of Four Pins. One each short and long 
with black and white heads, mounted to tit 1322.1 
Sliding Clamp. Per set $0.40 

1336J. Farwell-Stifler Nodal Slide Equipment, for de- 
termining the equivalent focal lengths and nodal 
p.. nit-* of a combination of lenses. The desired com- 
bination is built up from ordinary lenses held in 
Universal Holders. The special equipment consists 
of a short metric bar (about 18 cm. long), 2 special 
narrow Sliding Clamps for holding the Universal 
Holder^, and 1 special Xarrow Clamp for supporting 
the bar; 2 Elevating Rods are included for lifting 
the object-screen! etc.. to the same height as the 
Nodal Slide. The whole arrangement is shown in 
the cut on page 1 The Modal Slide Equipment 

also includes the nccessarv fourth Universal 

Holder $6-00 
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No. 1350J with No. 1322J. 



1350J. Farwell-Stifler Vertex-Pointer, with verti 
adjustment, for locating exact position of vertex or 
pole of Lens w mirror. 1 he distance between the 
conical points of the horizontal bar is exactly 10 
cm., so that the horizontal distance between the 
index mark on the sliding clamp and either end of 
the crossbar is 5 cm. In order therefore to locate 
the vertex of the lens or mirror, all that is neces try 
to adjust the vertex-pointer until the tip end just 
touches the optical surface at its center. Add 
subtract 5 cm. to the index reading to obtain posi- 
tion of surfao I lie axial thickness of a l< 
can be di t< rmined by locating in this way th( posi- 
tion of the vertices of the two surface-. Made t»> 
fit Sliding Clamp 1322J $1.50 

1352JA. Diaphragm, Farwell-Stifler, Iris Form. In- 
stantly adjustable to any aperture from 2 { £ to 30 
mm. in diameter. A graduated scale enables n 

■ setting to any aperture previously used. More con- 
\ enient and more rapid than plain diaphragn 
Mounted on 3x3 inch i 1 plate and provided with 
support rod to tit No 1322J Sliding Clamp. Finished 
in optical black $6.00 

1352JB. Diaphragms, Set of Three. It Univei 
Holder No. 13241. < >n< each with circular open in l 

ol and I i in. h. Per set $0.75 

1353J, Cutter, for making circular apertures in card- 
board to serve a- diaphragms for optical 
bench $3.50 

1355J. Farwell-Stifler Lens Rotator, pn d with 

circular graduated scale, for adjusting axis of cylin- 
drical lens in anv azimuth. Made to fit the Universal 

Holder 1324J $3.00 

795 J. Cylindrical Lenses, -f3, —3, +5, —5. set oi tour, 
for use with Lens Rotator 1355 J. Set $9.00 

700J. Lens Measure. A direct-reading trument cal- 
ibrated in the dioptric m, in which the unit is a 
focal length ol ow meter (100 cm.). Graduated to 
—10 and -4-10 dijopt I in one-fourth diopter divi 
sioi l«> determine the focus of a 1 I is pressed 
against the thre< one of which is movable 
tli< winter indicate s, sa 1 I >h iding 100 i m. bj 
this figure - 10 cm.- the focal length of tl 
lens in question. Similarly a lens thai registers 



No. 1352JB 



No. 1352JA 





S.V. CO. 



e 



No. 1355J. 



No. 1360J 



has a 20 cm. focus, etc. Convex lenses register on 
the plus -ide and concave len i on the negat 
side of the gaug< Provides the easiest, simples 

most rapid and practical means for testing, check- 
ing and sorting lenses. (Illustrated on page 
200) $13.50 

1360J. Lamp Stand, with universal arm and clai 
for holding incandescent lamp, and adjusting it to 
n quired position for optical bench experiments. 
Without lamp . . . . .$3.50 

1360JA. Carter Lamp Bracket, including Sliding 
I lamp 1322J to fit meter stick of < optical Bench, 
i hiding cord and plug $5.00 

512K. Arc Lamp, with simplified hand feed, compl 
with rheostat, mounted on stand, provided with 

-living arrangement for producing parallel r.v 

I >r us< on 1 lo volt circuit $25.00 

1400J. Farwell-Stifler Smoke Box, for Optical Dem- 
onstrations, made to fit over any of the- Farwell- 
Stifler ( Optical Bench Equipments of o ter 
length. An opening is provided at end for ad- 
mission of light beam from arc lamp. It is fitl 
with a movable glass front through which I 
i >cperiment may l>c viewed. I he Ray Screen 1 
hi be used to advantagi to giv< i hara< stic i 
i mation-. This smoke box furnishes an excel! 
method for demonstrating tlie actual path of the 
rays in any optical system that m;< t up on the 
bench. To make the rays visible a dense ',e from 
toug per or other material is n« $20.00 




I 
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Apparatus for Light — Section K 
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No. 830B. 



No. 44K. 



7K. Block, Wood. Size, 7.5x10x2.8 cm.; with milli- 
meter scale along one 10 cm. edge. As used in Milli- 
kan. Gale and Bishop's Course in determining the 
laws of image formation in convex lenses $0.25 

12K. Block, Wood. As used in Black's Course in 
Studying images in a plane mirror. Wood block, 
3x10x2.2 cm., with vertical black line on one 
face $0-25 

19K. Burner, Illuminating. Low form, with aluminum 
gas tip, for use as an illuminant in optical experi- 
ments $ - 60 

22K. Camera Obscura or Pin Hole Camera. For stu- 
nt's use in the study of images produced by a 
mall lensless aperture. Consists of two telescop- 
ing wood boxes, one with pin hole, the other with 
a ground glass screen. Size, closed, about 6x12x20 
cm $2.50 

27K. Candles. Paraffme, Twelves. Length 12.5 cm.: 
weight per twelve, about 1 lb.; candle power, about 
1.25. Per dozen $0-25 

32K. Candles, Paraffine, Sixes. Length, 22.5 cm.; 
weight per six, about 1 lb.; candle power, about 1.25 
Per dozen $ - 50 

37K. Candles, Standard. Length, 12.5 cm. When 
burning, this candle consumes 120 grams (7.776 
rams) of wax per hour, yielding one candle power 
of light, and hence is much used on photometers 
and optical benches as a standard for comparison. 
Each $0.40 

42K. Candles, Wax. Colored Christmas candles, about 
3H inches long by y 8 -h\ch diameter. In boxes of 
36. Per box $°20 



44K. Chart, Color, Bradley Standard. On heavy 
white cardboard, hinged at the middle and provided 
with eyelets for hanging. Size, open — 22x1394 inches, 
folded— 11x13}$ inches. Contains five series of 
colors: 

1. Spectrum Standards— ix colors; red, orange. 
yellow, green, blue and violet. 

2. Spectrum Scales— Ninety colors; eighteen stan- 
dard colors arranged vertically with two tints to 
their left and two shades to their right. 

3. Complementary Colors — Twelve Colors in cir- 
cular arrangement with the standard colors and 
their complements opposite each other. 

4. Rainy-Day Spectrum— A hand of six standard 
colors and ten intermediate- showing the relative 
value of spectrum colors obtained by means of a 
prism. 

5. Grays— A series of eight including neutral, 
warm and cool grays. 

Suggestions for using the five color series together 
with descriptive text appears on the back of the 
chart ;$ 2 - 25 

47K. Spectacles or Eyeglasses. With plus 50 diopter 
lenses as called for in "Laboratory Problems in Civic 
Biology," by Hunter $4-00 

820B. Charts, Eye Test, Allport's. A simple device 
for testing the eyes of school children. An improved 
form of Snellen Chart. On heavy bristol board 
11x27 inches, with eyelet for hanging $0.75 

830B. Charts, Eye Test, Snellen's. For school use, 
with astigmatism diagram. On heavy bristol board 
with eyelet for hanging. Size 10x28 inches $0.75 
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Singerman's Color Apparatus 




No. 50K. 



50K. Color Apparatus, Singerman's. \ Patent Applied 
For.) After design by Prof. J. Singerman of the 
Janus Monroe High School of New York City. 
In offering this new instrument we do so with the 
knowledge that it has given the utmost satisfaction 
in the lecture rooms of - \n ral New York sch 
privileged to use the original model. It is ially 

suited for demonstrating all the color phenonv 
usually presented in high school and college COUrS' 
— Effects resulting from various combinations of pri 
mary colors -Synth< sis of white tight— Color fatigue 
— Shadov v i,\ col >r< d light 

With at can be reproduced all the expersiw on 

colored light that are possible with the mori • 
pensive Von Nordroff's Apparatus, without any ol 
the inconveniences or disadvantages of the latter. 
While admittedly, Von NordrofTs Apparatus, once 
it is set up, gives good results, it lias from a teach- 
ing standpoint some serious drawbacks. It requh 
the setting up of a separate projector and a sepai 
screen, operations which are tune consuming, trou- 
bles© and distracting to the -das.. With crowded 
curricula and short period-, too large a percentage 
of the time is consumed in making and maintaining 
the ne< ■ *sary adjustnv It is impossible to trans- 

port the entire "set-up" from room to room as 



frequently desirable in large crov. ded schools. 
Furthermore, because of the foregoing disadvan- 
tages, the apparatus is not used as much or as it 
lently as color study in the present-day cours 
demand. 

Another device commonly used for teaching color 
combinations is the rotator with revolving color du 

This also has some marked dvant im 

a teaching standpoint. I he result produced with 

tin- apparatus is not a physical mixture, but an 
Optical illusion. Thus, an additional complexity is 
injected that must be explained to the class. Tl 
colors that appear on the stationarj disk are not 
v the colors that mix. The Has., therefore, 
never sees the i I components which enter ii 
the mixtun The light reflected from each sed 
must be imagined to spread evenly over the entire 
disk. Certainly if the light from one sector w«. 
spread evenly over 360 d< :s, the result would 

a very different color -■ nation from that caus< 
bj the sector at rest Then, too, the colors of the 

tors are affected by the coloi of the light fallii 
Upon them. For tl reason, tlh ts prod' 

by color disks arc seldom what they should b 
For example, instead of white, the resulting color 
is more often gray. Furthermore, varying the pro- 
portions of the component color-, is in jtble with 
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"fixed-sector" <J*>ks and extremely slow and tedious 

with the "loose-sector" type. Also, the color disk 
not adapted to experiments in color fatigue or the 
study of shadows produced by colored lights. 

Still another method that is sometimes used em- 
ploys lantern slides with colored films selected and 
arranged to produce certain predetermined results. In 
these the relative color values or intensities are fixed, 
and no variation or alteration from this fixed re 
la t ion ship is possible. Hence, the student is too apt 
to conclude that, for example the combination of 
any red, blue or green will produce white, whereas 
white occurs only when the component colors have 
the correct values or intensities. That the result 
may be otherwise, can be explained but cannot 
however be demonstrated by this method. From a 
teaching standpoint so-called color mixers, in which 
the color values or intensities likewise are fixed, also 
fall short. Furthermore, color slides and color mix- 
« r:- reveal to students a multitude of colors, effects, 
.d results, which while pleasing as a whole, dis 
tract from the particular phenomena under discus- 

• n. 

I he Singerman ( olor Apparatus has none of the 

afore-mentioned disadvantages, yet with it can be 
reproduced all the results possible with the different 
types of equipment referred to — and more. And 
furthermore, with a convenience, simplicity, and ef- 

tiveness never before realized in color demonstra- 
tion apparatus. 

It consists of a cubical wooden box, about 40 cm. 
on each edge, having a ground glass screen at the 
front and within which are mounted three Mazda 
p illuminants, three diaphragms, and three color 
filter holders. Separate outside switches for the 
lights, s< parate handles for the diaphragms that pro- 

t through the sides of the case, and glass filter 
plates removable through slots, provide complete 

external control within easy reach oi the operator 
When placed on a lecture table, with its ground 
5 screen facing the class, its cord connected to 
light socket, and three colored filters— red. bhl< 
.uid green in place, it is ready for use. At the throw 
I a small tumbler switch, a red circle of light — aboul 
10 inches in diameter— appears on the screen. At 
the throw of a second switch, a blue circle of light 
makes its appearance, the overlap resulting from the 
lubination of the two colors being purple. By in- 
creasing the intensity of the red light or decreasing 
the intensity of the blue, which can be done by 
merely adjusting the corresponding diaphragms, the 
purple takes on a more reddish hue. Conversely, 
this purple sector can be made to take on a bluish 
line. At the throw of the third -witch, a disk of 



green light overlapping the other two now makes 
a- appearance. If the color intensities are correct, 
the central sector will be pure white. If it appears 
reddish, greenish or bluish, it is an indication that 
the intensity of one of the lights is too great. By 
adjusting the proper diaphragm, the excess light 
is quickly removed, giving to the central sector the 
desired resulting color — pure white. Conversely it 
can be shown that the central sector assumes the 
hue of the predominating color in the mixture. 

B3 using the red and green circles of light, it 
can be shown that the resulting mixture will be 
How, that of the green and blue lights, bluish 
green; and that of the red and blue lights, purple. 
I.\ substituting other color filters, the results pro- 
duced by other combinations can be shown. 

To show color fatigue, a circle of light, as for 
example red, is caused to appear on the screen. The 
diaphragm is opened wide to provide maximum in- 
tensity. Alter the student has fixed his gaze on 
this color circle for a while, the light is switched 
off and if he continues to fix his gaze on the screen, 
he ^ ill perceive a bluish green circle of light — the 
complement of red. Similarly the fatigue effects pro- 
duced by other color- can be studied. The shadow 
effects produced by opaque objects in the path of 
colored rays can also be shown with equal ease. 
The hinged rod for producing a shadow on the 
Screen is lowered and one of the color filters is 
removed. Under this condition a spot of white light 
and of a colored light appears on the screen, to- 
gether with the shadow of the rod. If the colored 
light used is red, the shadow will appear green. If 
green light is used, the shadow will appear carmine; 
whereas if blue light is used, the shadow will ap- 
pear yellow. That the shadow? are in reality not 
colored, but black, may be shown by turning out 
the white light. The shadow effects are due to 
subjective colors corresponding to the complements 
of the colored lights used in producing them. B 
using other filters, the effects produced by other 
colors can be investigated. 

The above are but a few of the many demonstra- 
tions possible with this new apparatus. Others, and 
variations from the above will suggest themselves 
to the user once he has become familiar with its 

performance. 

For compactness simplicity of operation, and ease 
of storage, transport, and set-up for use, this new 

self-contained Singerman Color Apparatus has no 
equal. Complete as illustrated, with seven color fil- 
ters—one each red. orange, yellow, green, blue, in- 
digo and violet, cord with plug, and three suitable 
Mazda lamps for use on 110-VoltS $40.00 
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No. 52K. 



No. 57K. 



No. 974R. 






No. 313E. 



No. 72K. 



No. 77K. 



52K. Color Disk, Newton's Milvay Improved. The 
on this new ;;i ed disk are processed di- 
:>• on the metal. This method permits washii 
of the di>k when it becomes dirty, likewise there is 
no peeling of a colored pa; surface rendering the 
disk unfit for us uch as occurs in ordinary fori 
Disk is 20 cm. diameter; on one side are the seven 
primary colors properly proportioned for recompi 
ing white light. On the other side are equal portions 
of red. yellow, and blue— Brewster's Disk— which 
appears white or gray on rapid rotation, 6 mm. cen- 
r hole. Fits any Rotator Si. 00 

57K. Color Disks. Four complete groups of color 
disks for color analy- tion hite light. 

etc. S: 8, 14. 20 and 25 cm. in diameter. Each 

set contains violet, blue, green, yellow, orange, rt 

lack, white disks and a graduated disk for quanti- 
tative color mixing. In neat cardboard box, 6 mm. 
center holes. Fits any Rotator $4.50 

62K. Color Disks, Tun sets, 8 and 14 em. in diam- 
each contain- violet, blue, green, yellow, 

orange, red, black and white disks. A graduate 

sk for quantitative work in color mixing which 
may be used with either set, is included. Illustrated 
shading, blendii hanging of colors, complemen- 
tary colors, Maxwell- cut color disks. With 6 mm. 
center holes. Fits any Rotator. $1.50 

974R. Color Disk and Siren Disk. Milvay Improved. 
Metal, 24 cm. in diameter. Has five rows of hoK 
>urevei aced and » unevenly spaa tooth* 

edge and primary colors in proper proportion in 
er. These colors are processed directly on tl 
al which permits washing of the when 

becomes dirty, likewise there is no peeling of a 
colored paper surface rendering the disk us. 
such as occurs in ordinary forms. 

Three i in one — Siren Disk, Savart's Wheel, 
and Newl s, 6 mm. center hole. anv 
Rotator $2.00 



313E. Color Top. Electric. Will run at high speed 
for hours. Four color i arc furnished When top 
is at rest, the current is automatically shut off— no 
danger to the battery from this cause. It may be 
u- qually well a> a motor, and small mechanical 
toys may be operated by a belt from the grooved 
pulley on shaft. Runs efficiently on one cell, dry 
or other battery. Finished in red enamel, shed 

nickel trimmings $1.75 

72K. Color Tops. For students' use in the study of 
colors, their complements, etc. o be spun with 
the fingi Complete with eight 1 

disks, i ight 38 mm. color disks, and a ed 

d! * k .. $0.2: 

77K. Diffraction Grating Replica. On holding tl 
grating close to the can see a spectrum 

any light source which proxii; ^ to a line ana 

which is more than about 6 ie stant Two tra 

are visible, one on each side of the light source, c! 
placed a few degree- from it. :e most suitable 
light sources a: -aight form trum tubes like 

our 330F-345F, hut flame spectra can be shov 

by placing the flame behind a screen in which a slit 
has been cut. 

Thi raunl lines in the solar spectrum ma 

be seen in the following mann Take a brightlv 
polished Me and fix it to a large piece of black 

card. Support this about three feet from th< 
in h a manner that the brightest possible refit 

>n of dir -unlight i- rvable. Ni in- 

troducing the grai in front of the eye tin 
spectrum will be seen, with the dark "lines of the 
absorption bands crossing it, the convex cylindrii 
surface of the needle having an effect similar 
that of the -lit of a spectroscope. 

S COl - of two protective glass plai 
bound together at their edges and tra: 
parent replica of about 14.500 lines to the inch, a 
about 1 sq, cm. in area. Unquestionably the best lo 
priced grating on the market $2.00 
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No. 7514. 





No. 79K. 



chic \§<wmk jsco, 






I 



Nos. 97K-98K. 



■ 






No. 7518. 



7514. Eye Model, Greatly Enlarged Model of the 
Right Eyeball. The upper half lifts off, exposing 
a- vitreous body. It is hollowed in trout to receive 
the crystalline Ions. The vitreous body and lens are 
n al.lv. as is also the concave convex cornea 

with the blue iris. The inner surface of the remov- 
able upper portion shows a section of retina with its 
irious layers greatly magnified. The optic nerve 
with its central artery is shown as it enters the in- 
terior of the eye. The terminations of the six mus- 
cles which move the eyeball are clearly shown in 
the external view. The model not only illustrates all 
the anatomical structures of the eye. but is also 
an ideal help for explaining the causes of the various 
kinds of • c -train, and hov to avoid them. .. .$9.00 

7518. Horizontal Cut Through the Right Eyeball. 

Tin odi 1 is very neatly mounted on a wood plaque 

and i- recommended to present a comprehensive 

tudy of the eye. On this model are distinguished 

the Polus anterior and p. -tenor, the eye axle, the 

line of collimation. The blood vessels and nerves 
whi< h supply the inner eye. The muscles of the i 

and twenty-live various organs which are clearly 
defined with the aid of the descriptive key which 
accompanies this model 58.00 



79K. Foot Candle Meter. For measuring directly the 
foot candies of illumination on any surface. Oper- 
ate- on the Bunsen Photometer principle. A light 
inside and illumination outside shine on opposite 
sides of a strip having a scries of transparent circles 
.hi it and the position of the circle the transparency 
of which disappears indicates directly on a scale 
on the front of the instrument the foot candles of 
illumination. The light inside is operated by a small 
battery and is regulated and controlled by a small 
Rheostat and Voltmeter. The complete outfit i** 
mounted in a neat metal case, about 20x25 cm., 
with ban rile. A portable device, useful in teaching 
the commercial application of a Photometer. With 
instructions $35.00 

82K. Glass Plates. Colored. 10 cm. square, best pot 
glass 

CatNo.82K 83K S4K 83K 8fiK 87K 88K 
Color Violet Indigo Blue Green Yellow Orange Red 
Each $0.20 .20 .20 .20 .20 .20 .20 

92K. Glass Plates, Colored. Set of seven, one each 
Nos. 82K to 88K. Per set $1-35 

97K. Iceland Spar. Tor showing the action of Ice- 
land spar upon light known as double refraction. 
Medium quality $0.30 

98K. Iceland Spar. Best quality, extra large selected 
specimen $0.75 
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No. 99K (Diagrammatic Sketch.) 



No. 100K 






No. 112K. 



No. 102K. 



TO 









No. 99K. 



No. 122K. 



No. 127K 



No. 132K. 



99K. Image Box. For showing how a concave mirror 
produces a real image in space. In use, a rose or 
other flower is suspended from the hook at the back 
center of the cover. A glass of water is then placed 
on the top in a position directly over the flower. 
The lamp is then lighted and a concave mirror (one 
of either our Nos. 326H or 331H) placed in front 
of the box and at a distance equal to its radius from 
the rose. Sighting (from a point a short distan 
behind the box) across the tumbler towards the 
center of tin mirror the rose will appear to be up- 
right in the r. The inside of the box, exc< 
at the back, is finished in matte white to produce 
proper diffusion, while a 60-watt frosted bulb is 
provided to supply the required strong illumination. 
I'he inside back wall lead black, to provide a 
dark space background tor the suspended flower or 
other object. Box measures 2? cm. high. 25 cm. 
deep and^20 cm. wide, and the window covered by 
gla- 20 cm. Complete, with one 60 watt. 110- 
volt frosted lamp. 5-foot cord and plug, but without 
mirror or object $12.50 

1 00K. Interference Plates. Two of p] 

glass about 100x13 mm. for showing interferes 
bands, as described on page 405 of Millikan ai 
Gale s v First i in Pin $0.50 

102K : Interference Rings, Newton's. A pair of lenses, 

$75 cm. in diameter, one plane, the other plano- 

•. mounted in a metal frame, with three corn- 



pi on screws which also act as legs. The plano- 
convex lens, when under compression, shows a se- 
ries of spectrum -colored concentric circles, which 
are due to the interference of the light waves. . $2.25 

1 12K. Inverse Squares Frame. For explaining the de- 
ease of inten^ of light with distance accord 
to the law of inverse squares. Consists of four wires 
ing from a point and to which are attached 
at uniform distances tint, frames whose areas are 1. 
4 and 9 units square. Length, 22.5 n $1.75 

122K. Lamp, Kerosene. Brass, with wick 1 cm. 
wide. For use -mirce of light. Height overall 

it 14 cm. Including wick and chimney $0.45 

127K. Lamp Shade. A metal cylinder with a small 
hole in it. When placed over the chimney of N 
122K Lamp, it provides a narrow beam of light. $0.35 

132K. Lamp Shade. As used in Linebarger's Cour 
in determining the focal length of convex len-o, a 
in studying the characteristics of the images formed 
by them. Consists of a 15x40 cm. blackened metal 
bnder with a -mall hole in it. and in front of which 
mounted a movable slide having three -lit- — verti- 
cal, horizontal and L-shaped. Placed over a lighted 
lamp or burner it furni a beam of light the sha 
of which depends upon tin- -lit used $2.00 
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LENSES 







Nos. 137K-147K 



Nos. 152K-162K-192K 





Nos. 201K-202K. 






r/i 







No. 207K. 



No. 209K. 



No. 210K. 



No. 2035B. 



137K. Lenses. Demonstration Set. Six lenses, with 
ound edges — one each double convex, double con- 
cave, plano-convex, plano-concave, convexo-concave, 
concavo-convex — each 3.75 cm. in diameter. .. .$2.00 

142K. Lenses, Demonstration Set. Same a> above, 
but 5 cm. in diameter and of better quality $3.25 

147K. Lenses, Demonstration Set. Set of ten lenses, 

with ground edges, consisting of — cylindrical con- 

x, cylindrical concave, sphero-cylindrical and 

hero-prismatic, in addition to the six lenses of Set 
No. 137K $6.00 

152K. Lenses, Double Concave, (".round i 5, first 

Cat/Slo 152K 153K154K L55K 1S6K 157K 

Diameter, cm J.7S 3.3 3.75 5 ■ 

Focus, en, 10 1? 20 15 20 20 

Each $0.50 .50 .50 .65 .70 1.50 

162K. Lenses. Double Convex. Ground edges, first 
Cat 'No I62K 1 63 K 164K 16SK 1 6( i K 1 67K 

Diameter, cm. ... 3.75 3.5 3.75 75 3.75 3.75 

Foci,-, cm 5 10 1? 20 30 37.5 

Each $0.50 .30 .35 .30 .30 .40 

Cat. Xo. ...168K 160K 170K 171 K 172K 173K 1/4K 

iam., en... 5 7.5 10 10 12.5 15 

cm.. 12.5 : " 17.5 25 50 100 

Each $0.40 .40 .75 1.50 1.50 2.75 3.00 

182K. Lenses. Double Convex. Second quality. 

Cat. Xo I82K I83K 184K 185K 

cm I 3.75 3.75 3.75 

cm 5 10 15 20 

Each $0.40 .40 .30 .30 



192K. Lenses, Piano-Convex. Condensing lenses, as 
used in projection lanterns. 

Cat. Xo 192K 193K 194K 195K196K 

Diameter, inches 4 Wz Wz W2 5 

Focus, inches 7 '.', 7]/ 2 10 9 

Each $1.25 1.25 1.25 1.25 1-80 

201K. Lens, Double Convex, Mounted. Diameter of 
lens 12.5 cm., focus 35 cm. Lens may be raised from 
30 to 50 cm. above table top. and being attached to 
upright by a swivel clamp, can be set at any 
angle , .« $8.00 

202K. Lens, Piano-Convex. Mounted. Diameter of 
lens ? inches, focus 9 inches. Mounted on an adjust- 
able stand the same as No. 2«H K $7.00 

207K. Lens and Screen. As used in Millikan, Gale 
and Bishop's Course A 10x10 cm. wire screen 
mounted on a wooden base; and a 50 mm- double 
convex lens of about 15 cm. focus in metal frame 
with handle ( reading plans') $1.35 

209K. Lens, Achromatic. A plano-concave flint glass 
lens and a double convex crown plass lens, per- 
fectly fitted and accurately ground Diameter, 5 cm.; 
focus 20 cm $3.25 

210K. Lens, Fresnel's. For showing the construction 

and principle of lenses used in light-house light-. 

rmaphores, etc. A cast lens, 7.5 cm. in diameter, 

one face of which is a series of circular prisms. $0.35 

2035B. Lenses. Reading Glass. Accurately ground, 
highly polished, and mounted in nickel-plated rim* 
with ebonized handles. Can he clamped to labora- 
tory supports for use as mounted lenses. 

Diameter, cm 5 r - 7.? 10 

OCUS, cm 12.5 15 17.? 2? 

Each $0.75 .90 1.15 1.75 
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i!^ 



No. 214K 






No. 213K. 



No. 700J. 





No, 215K. 



700J. Lens Measure. A direct-reading instrument eal- 
ibrated in the dioptric system, in which the unit is a 
focal length of one meter (100 cm.). Graduated to 
— 10 and -f-10 diopters in one-fourth diopter divi- 
sions. To determine the focus of a lens it i- pressed 
against the three points, one oi which i- movabl 
i he pointer indicate-, say 10. Dividing 1(H) cm. I 
this figure gives 10 cm. — the focal lengths of the lens 
in question. Similarly a lens that registers 5 has a 
20 cm. focus, etc. Convex lenses register on the pin- 
side and concave lenses on the negative side of th< 
gauge. Provides the easii st, simplest, most rapid and 
practical means for testing, checking and sorting 
lenses $13.50 

212K. Lens Paper. A special grade of soft bibulous 
paper for cleaning lenses. Size, 17.5x30 cm. Per 
package of 100 sheets $0.60 

213K. Lens Paper in Books. Sam. No 212K - 
cept in books of 50 sheets 4x5' j inches. Vs each 
-beet is rforated it is easy to remove it from the 
book. Per book $0.15 

214K. Light Ray Board, Brownlee's. For use in re- 
flection and refraction of light ray experiments. 
When a strong light (Sun light; beam from an il- 
luminator, lantern, or other source) is caused to fall 
through the slit it traces a narrow ray path across 
the page of a note-book placed on the base back 
V' ,! Bj placing a mirror or the lenses and prisms 
from an optical disk outfit on the note-book pau- 
the path- of the incident, reflected, and refracted 
rays can be traced and marked by the Student fi 
his record of the experiment. The metal plate with 
shl i- attached to a heavy 20x25 cm, wooden base, 
and both are finished in optical black- Reference- 




No. 1990B 



Exp. 40, "Laboratory Exercises," bv Fuller, Brown- 
lee and Baker (1927) ' $1.75 

215K. Monochromatic Flame Attachment for Bun 
Burners.^ Consists of a small reservoir with an as- 
bestos wick at its center and designed to slip over the 
top of the burner. When in place the wick sur- 
rounds the mouth of the burner closely and feeds 
up to the flame any solution placed in the reserve 
In this way the salt in the solution continuously 
colors the flame with its characteristic color. Since 
only a small amount of the dissolved salt is con- 
sumed, frequent renewals are not required, it being 
necessary only to replace the water as it evaporat< 
Fits any burner with ts inch tube. 
Without burner $1.25 

216K, Monochromatic Flame Burner. After Zeleny 
and Erikson. For coloring a flame bv holding a 
small amount of salt over its tip. Consists of a 
Chromel wire holder attached to the body tube of a 
Xo. 426C Milvay Bunsen Burner. 
Including burner $0.7 5 

1990B. Linen Tester. As used in Millikan, Gale and 
Bishop's Course for finding the magnifying p< 
"i a simple lens Folding brass mount, 6x6 m 
aperture $0.50 

227K. Microscope Tube and Scale. As used in Mill 
kan. (iale and Bishop's Course, in connection wil 
linen tester-, in Studying the principle of the com- 
pound microscope, and in determining the magnii 
ing power of a convex lens. Consists of a bla 
metal tube, 2.5x12,5 cm., with one-hole cork in each 
end; and 30 cm. wood scale graduated in milli- 
meters $0.40 
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Nos. 40J-45J. 



No. 46J. 



Nos. 232K-237K 



No. 242K. 



No. 247K. 




C.A.CO. 

No. 252K. 
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No. 257K. No. 259K. No. 262K. 



No. 267K 




No. 437K 



No. 272K (in use). 



40J. Mirror, Concave, Glass, with Aluminum Pro- 
tecting Back. High-grade optical quality, 80 mm. 
diameter, 80 cm. focus $2.00 

45J. Mirror, Concave, with Aluminum Protecting 
Back. High-grade optical quality, 80 mm. diameter. 
15 cm. focus $2.00 

46J. Mirror, Convex, with Aluminum Protecting 
Back. High-grade optical quality, 80 mm. diameter, 
IS cm. focus $2.00 

232K. Mirror, Concave. Glass, diameter 4 cm., focus 
2S cm $1-00 

237K. Mirror, Convex. Glass, diameter 4 cm., focus 
-'5 cm $1.00 

242K. Mirror. Concave and Convex. Cylindrical. 
rass, heavily nickel-plated and highly polished, 

mm $ - 60 

247K. Mirror, Concave and Convex. Spherical. 
Brass, heavily nickel-plated and highly polished, 7.5 

cm. diameter, 20 cm. focus $0.35 

252K. Mirror, Concave and Convex. Spherical. Glass, 
12 cm. in diameter, 25 to 30 cm. focus, silvered 
Mounted in wood frame with handle . $2.50 



437K. Mirror, Spherical, Concave and Convex. Same 
as No. 252K, but mounted on a 10 mm. diameter 
blackened rod to fit No. 407K Optical Bench Sliding 
Clamp $3.25 

257K. Mirror, Plane. Glass, 7.5x5 cm., back painted 
black so that the light is reflected from the front 
surface onlv. thus obviating errors due to refrac 
tion $0.15 

259K. Mirror, Plane. Glass, 4x15 cm., silvered 
back $0,15 

260K. Glass, Clear. A piece of plane clear glass, 5x15 
cm., for use in reflection experiments $0.10 

262K. Mirror, Plane. Glass, silvered back. 10x10 
cm $0.15 

267K. Mirror, Plane. Plate glass, 4 to 6 mm. thick 
10x15 cm. For showing multiple image produced 
by reflections from the unsilvered front face and 
silvered back of a thick mirror $0.40 

272K. Mirror Support. For holding No. 259K Mir- 
ror in a vertical position. Made of spring brass. 
Without mirror $0.15 
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No. 282K. 





No. 287K. 

282K. Multiple Image Apparatus. Simple form. Two 
10x15 cm. hinged mirrorv \\ standing the mirrors 
on a table and vai ing the angle between them, the 
relation between the ai gl< and me number of images 
can be shown $1.50 

287K. Multiple Image Apparatus. Two 10x15 cm. 
mirrors, in metal back, hinged so thai they can be 
readily >*:t ai any desired angle. Mounted on gradu- 
ated metal bas< ? > ; cm. in dial I r showing the 
number of imag< - formed in two mirrors a1 different 
angles $6.00 

288K. Multiple Image Apparatus or Artascope. From 
an instructional standpoint the Kaleidoscope, which 
this new device replaces, lacked in two particulars — 
mirrors and obj< cts vi < re i ntin ly inclosed and tin n 
fore the angle of the mirror- could not be revealed 
and measured, nor could the assortment of objects 
be changed. By the ingenious construction of this 
new instrument the principles and i I of multiple 
reflections can be demonstrated in a most striking 
and interesting manner. In use scraps of tinted pa 
per — odd- and rnd> «>t ( nlui. i| . rayons — a few col- 
ored glas- beads -a few brass and aluminum turn 
ings — a paper clip or two, or bits of colored cloth 
are placed on the revolving platform under the 
lens. And. before the operator's eyes appears a 
beaut i in 1. colorful, multiple image, the pattern 
design of which changes instantly ai a fingei touch 
on the revolving table. Again a slight n ng< 

menl of the o ts results in a new ima^e tin ap- 
pearance of which can be further varied b] revolving 
the table. No two effects are ever the same. Sub- 
stantially constructed of metal, hard to br< al . m 
wears out, and beautifully finished M irrors are 
partially exposed so that the angle between th< 
can he measured. Height 9] inches ...$2.00 

289K. Milvay Optical Light Box. Has many advan 

over the candle and non-planarv Man 

lamp- so u idely u ed as objects in - iptical i p< ri 
nients The flicker and thickness of a candle flame 
makes it impi \i jiblt to focus it ii I sharp image. 

\.s the candle burns away the position of the flame 
is lowered, m ating adjustment of the optical 

! stem. 




No. 288K. 



No. 289K. 



Tl • an incandescent lamp as a; ject is unsati 

filaments of the lamp do not lie in ' aly 

one filament of the lamp can be 

ippearing in the image badly out i The posi- 

•i and size ith the candle fl the mcandc- 

lan M only be roughly approximated, making - it impossil 

ccurate results in experiments in ng objeel . 

- and object and image sizes. 
[n thi MII.VAY ,1 light box with its luminous o 

1 '. the disadvantage- in- 

ted above, are with. 

e luminosity ol tb< object is intens does not 

is no glare, of the ind glass screen ins 

between the soui i H - t1 Mazda lamp) and ■ 

the images can be sharply focused. The hcik 
of tix* cct from its base does not vary, eliminating ad 

mi nt, The size of the obj 
aci ired, permitting aci 

I image sizes. The objects and are planai 

them lying in the .same plane. This perm 
ac< determination of the obi' ■ insuring accui 

suits in experiments involving object and image distances. 

Uses 

A few of the many uses to winch the MILVAY O] 

ght Box can be put arc the following: Real image form- 
a i rging lens; Refraction through a prism; Rectilim 

ipagation of light; Class demonstration of double refracti 
thi ind spar; E ttal illustration of law 

>ition <>f image in a plane min Multiple imagt m an 

mirror; Focal lenpth of a C' e mirror and I 

others. 

Construction 

Body: Aluminum, ventilated, light in w t, in- 
suring against top-heaviness I in body may be i 
iK removed for replacement of lamp. Overall height, 
11 cm., base of wood, black finish, 14x14 cm. 

Object Plates: Black — 'two | pair with 

If L" figure — one pair with 2 cm. by 2 nun. "slit." The 
plates are square so that the ol ("L" or "slit 1 

ma\ be used in either a vertical or horizontal po 
tion. Plates are on two sides (opposite) of light 
box, so that, if desired, the box may be used simul- 
i.MM ousl) by two students performing experimei 
independent of eai h other 

Illuminant: Tin- MILYAY Optical Light B. 
is furnish* d compb tc with a %\ Ltt mazda lamp for 
either 1 10-1 oil AC or D.C. current, and with 

^-foot cord and two-piece de plup that fi t - 
all types of sockets $8.00 
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No. 364M. 



NO.302K. 




' 







No. 307K. 



No. 309K. 



No. 310K. 



No.314K. 



No. 317K 



292K. Optical Bench. Elementary. Consists of No. 

1 Meter Stick. No. 378K Supports, No. 322K 

Lens Support, Xo. 337K Pin Support, No. 342K 

recn and No. 367K Screen Support $1.00 

297K. Optical Bench. Elementary. Same as No 
2K. but with Xo. 372K Metal Supports in place of 

No 78K Supports $1.35 

358M. Meter Stick, Maple, One Meter Long. Stand 
ard size — 25 mm. wide x 8 mm. thick. One side 
Lted in millimeters, centimeter-, and decimeters 
along both edges; the other side in inches and 

$0.35 

363M. Meter Stick, Maple, One Meter Long. Same 

Xo. 358M, but ends tipped with brass $0.65 

364M. Meter Stick, Maple, Two Meters Long. A 
one-piece stick (not two pit 1 1 - joined togethc 
From to 2oo cm. on one side and to 7s 
on the other. Graduations, width and thick- 

imc as No. 35RM. Brass-tippt-d $2.00 

302K. Candle Holder. Single. Of metal. To slide on 

meter stick, For holding a single small candle in .1 

rtical position $0.12 



307K. Candle Holder. Quadruple. Same as Xo. 302K, 
but for four candles $0.35 

309K. Candle Holder on Support, Single. Consists 
of holder tor one candle mounted on a metal meter 
stick support. The holder is an improved type that 
will hold securely either large or small candles in a 
true \ ertical position $0.50 

310K. Candle Holder on Support, Quadruple. Con- 
sist-; of holder for four candles mounted on a metal 
meter stick support. The holders are an improved 
type that will hold securely either large or small 
1 andles in a true vertical position $0.90 

312K. Gas Burner. Consists of a standard gas pillar 
with aluminum tip. mounted to -lide on meter 
stick $0.75 

314K. Gas Burner on Support. Standard gas pillar 
with aluminum tip mounted on a metal meter stick 
support $1.00 

31 7K. Lamp Socket. For Xo 678E Miniature Incan- 
(h t Lamp-. Mounted on metal support, to slide 
on meter sink $0.75 
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No. 319K. 
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No. 327K. 



* 



CHICAGO APPARATUS CO 




CHICAGO AtF.iRAT.i CO 



No.347K. 













































] . c 


Aiy»>Q 






'tttiftf 


«■'.. 
















1~:~ 












No. 352K. 



No. 364K. 



No.367K. 





No.342K. 




319K. Lamp Socket on Support. Consists of a s1 md- 
ard Edison lamp socket mounted on a metal meter 
stick support The mounting is adjustable, enabling 
either the tip or horizontal candle power to be di 
termined when this device is used in com on 
with a photometer box. Complete with cord and 
plug, but without lamp $2.75 

320K. Lamp Support or Platform. For supporting 
\\». 1 *>K Illuminating Burner or No. I22K Small 
Kerosene Lamp on an optical bench. I'.-p has r- 
taining edge and is 3 inches in diameter Made en- 
tirely of metal with index-type bracket to slide on 
meter stick $0.50 

322K. Lens Support. Of metal, to slide on meter 
lick. For lenses and mirrors about 4 ci in diam- 
eter $0.12 

327K. Lens Support. Same as \'o. 322 K, but for 
lenses and mirrors about 7.5 cm. in diametei $0.15 

332K. Photometer Box, Bunsen, Easy-Sliding. De- 
signed to slide along a meter stick, i For compli 
description see Na 527K I $2.50 

333K. Photometer Box. Joly. Easy-Sliding. ! designed 
to slide along a meter stick (For illustration and 
complete description see No. 528K) .$4.50 

334K. Paraffine Cubes. For use in Jol\ photometer 
< • | eriments, : " mm. on each i dgc Each $0.50 

337K. Object and Marker. ( n" metal, i<> slide on meter 
stick Takes the place of old style pin support. $0.12 

342K. Screen, Graduated. Bristol board, I'M 2 5 cm. 
with millimeter e along our 12.5 cm. edge $0.10 

347K. Screen, Bunsen. I >ibdin's modified form in 
which light passi - through a thin paper star instead 
of greas< spot. Bristol board, size 10x10 cm... $0.25 



No.372K. 



No. 378K. 



3S2K. Screen, Black's. Bristol board, 10x10 cm., with 
aperture in center covered with wire gauze $0.25 

353K. Screen, Fuller and Brownlee's. Opaque screen 
with translucent window having ink lines across at 
right angles and ink mark in one of the four spaci 

10x12.5 cm $0.25 

354K. Screen. Ground Glass. Size 10x10 cm 0.10 

357K. Screen, With One Slit. Black metal disk, 40 
mm. diameter, with 8x1 mm. slit. For support s 

No. 322K $0.25 

362K. Screen, With Two Slits. Same a< No. 357K, 
hut with two 8x1 mm. slits. For support sec 
322K $0.35 

363K. Screen, Wire Gauze, Dull's. For use in ma. 
nifying power of lens experiments. Size, 10x10 cm.; 

\\ ith lxl cm. aperture $0.15 

364K. Screen. Object, Wire Gauze, 10x10 cm., for us< 
in front of light source as an object. . $0.10 

367K. Screen Support. \"< w form, does not id the 
5< reen. Of metal, to slide on meter stick. For hold- 
ing cardboard and wii tuze screens in a vertical 
position $0.10 

372K. Supports. Meter Stick, Metal. A pair of the 
supports clamped to a meter stick makes an ideal 
bench for elementary work in optics. More s1 
than wood supports. Positions of screens, lens, 
may be changed without danger of overturning I 
bench Per pair $0.60 

378K. Supports, Meter Stick, Metal. imple form 
for supporting meter stick in horizontal p< 
Per pair $0.25 
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Nos. 472K, 452K, 407K, 412K, 426K, 422K, 417K, 447K, 477K. 462K, 397K. 



387K. Optical Bench. Consists of one No. 452K 

Graduated Rod 1 meter long, two No. 472 K End 
Supports, one No. 42'>K Lens Holder, one No. 442K 
Object, one No. 457K Screen Holder and three No. 
424K Clamps $21.50 

392K. Optical Bench. Same as No. 387K, hut with 
ungraduated rod No. 174T $14.25 

Advanced Optical Bench Parts 
and Accessories 

Rods, End Supports, and Clamps 

174T. Rod, Ungraduated. 19x19 mm. square nickel- 
plated steel rod with 6.5 cm. round section at one 
end. For use in assembling optical benches. Length, 
120 cm $5.00 

175T. Rod. Ungraduated. Same as No. 174T. but 
220 cm. long $8.25 

452K. Rod, Graduated. Same as No. 174T, but grad- 
uated for 100 cm. in mm., each cm. being num- 
rcd $12.75 



453K. Rod, Graduated. Same as No. 175T, but grad- 
uated for J<H) cm. in mm., each cm. being num- 
bered $18.00 

472K. Supports, End. Single-Rod Type. Two will 
-upport a 19 mm. square rod parallel to a table top 
as required in optical bench and photometry work. 
Of Iron, finished in black enamel. For illustration 
see page 206. Each $0.90 

474K. Supports, End, Double-Rod Type. For sup- 
porting two 19 mm. square rods 7-5 cm. apart and par- 
allel to a table top as required in optical bench and 
photometry work. For supporting lens holders, 
screens, photometer boxes, etc., on double-end 
benches sec No. 44T Sliding-Index Clamp. One sup- 
port only is supplied with a leveling screw. For 
illustration see page 206, Per pair. , $5.00 

407K. Clamp, Sliding-Index, Single-Rod Type. V- 
groove fits 19 mm. square bench rod and vertical 
hole is drilled for 10 nun. diameter rod of bench 
accessories. For illustration see page 206 $1.00 

408K. Clamp, Sliding-Index, Single-Rod Type. Same 
as No. 407K, but with vertical hole drilled for 13 mm. 
diameter rod of bench accessories. For illustration 
see page 206 $1.65 




Single-Rod Bench assembled from Nos. 472K and 452K. 





Double-Rod Bench assembled from Nos. 474K, 452K, and 174T. 
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Nos. 27K-37K. 



No. 122K. 



No. 127K. 



No. 58T, 




409K. Clamp, Sliding-Index, with Spring. Same as 
No. 407K, but with spring so that it can be moved 
along the rod without loosening the set screw, a 
great convenience when used with photometer box* 
V-grooA i . 19 mm. . \ ertical hole, 10 mm $2.50 

44T. Clamp, Sliding-Index, Double-Rod Type. I or 
use on double-rod bench formed by two 19 mm. 
square rods held in No. 474K End Supports, Ver- 
tical hole is drilled for 10 mm. rod of bench acces- 
sories, horizontal hole i<>r 13 mm. rods $5.25 

58T. Clamp, Sliding-Index, Right-angle Type. V- 
groove fits 19 mm. -<i l 'are rod, horizontal hole is 
drilled for 6 nun. rod. For holding No. 410K I 
shades $1.25 

60T. Clamp, Sliding-Index, Right-Angle Type. \ 
groove fits 19 mm. square rod, horizontal hole Is 
drilled for 13 mm. rod. For holding No. 476K Uni- 
versal Holder $0.90 

Illuminants for Optical Benches 

513K. Arc Lamp, Electric. Like our No. 512K Right- 
angle type, hand slide feed, in aluminum housing, on 
10 mm. rod to fit No. 407K < lamp. Including suit- 
aide rheostat $25.00 

27K. Candles. Paraffine, Twelves. Length 12.5 cm.; 
weight per twelve, about 1 II* ; candle power, about 
I 25. Per dozen $0.25 

32K. Candles, Paraffiine, Sixes. Length, 22.5 cm.; 
weight per six, about 1 lb.; candle power, about 1 
Per dozen $0.50 

37K. Candles, Standard. Length, 12.5 cm. When 
burning, tins candle consumes 120 grains (7.776 
grams) of wax perhour, yiel indie power 
of light, and hence is much used on photomi ti rs and 
optical ben!.-- as a standard for comparison 
Each $0.40 



42K. Candles, Wax. Colored Christmas candh 
about o , inches long In inch diameter In 
bo> es of 36. Per box $0.20 

412K. Gas Burner. Standard gas pillar with lava tip, 
on 10 mm. rod to fit No. 407K Clamp $0.65 

122K. Lamp, Kerosene. Brass, with wick 1 cm. wi 
For use as source of light. Height overall, about 14 
cm. Including lamp and chimney $0.45 

127K. Lamp Shade. A metal cylinder with a small 
hole in it. When placed over the chimney of No. 
122K Lamp, it pro\ ides a narrow beam of light $0.35 

419K. Lamp, Standard Incandescent, Carbon Fila- 
ment. A selected 110-volt, 16 C.P., 64 watt carbon 
filament lamp standardized for stati< >nary use and 
furnished with certificate of candle power from a 
Recognized J « -tin^ Laboratory. Accuracy < if rat- 
ing, [% $5.25 

420K. Lamps, Standard Incandescent. Mazda tui 
sten filament lamps of special construction careful!) 
seL i ted, aged, standardized and certii M< 

satisfactory as light standards than carbon filament 
lamps, Each lamp is accon ied by a standards 
tion certificate from the Photometrii I i • til g I 
oratory with i 1 "' n r corresponding to that 

tie lamp, upon which is recorded all of the data i- 
laming to the lamp — volts, amp- n 3, horizontal can- 
dle power, watts per candle, etc. The accuracy rnai 
tained is I per cent or better. In orderii 
the voltage at which the lamp should be standai 
ized (anywl - n ] >< en 100 and 1 (0 volts) and the 
watt-size desired. For stationarj u- 

Watts 25 40 50 

Each $11.50 11.50 11.50 

477K. Welsbach Burner. Complete with mantle a 
mica chimney. On 1<> mm. rod to fit No. 40! 
i lamp $2.00 
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No. 413K. 



No.424K 



No. 425K. 






Nos.232K-237K. 



Nos. 40J-45J. 



No. 46J 



Photometer Boxes 

447K. Photometer Box, Bunsen. The screen is Dib- 
din's modified form in which the light passes 
through a star of thin paper instead of a grease spot. 
I )n 10 mm. rod to fit No. 407K Clamp $3.75 

448K. Photometer Box, Joly. In this form two trans- 
lucent blocks replace the thin paper star. This type 
is best suited for lecture purposes. On 10 mm. rod 
to fit No, 407K Clamp $4.25 

449K. Photometer Box, Lummer-Brodhun. Contrast 
Type, in which the two sides of the screen are 

Wrought simultaneously into view by a combination 
mirrors and prisms. I he observer sees the field 
view divided into two portions by a fine dividing 
line. This line completely di>app< ars when the 
proper adjustment between the two light sources has 
been attained. On 10 mm. rod to fit either No. 407K 
or 409K Clamp $95.00 

Miscellaneous Equipment for 
Optical Benches 

397K. Candle Holder, Single. For one candle (par- 
afline or standard), on 10 mm. rod to fit No. 407K 
Clamp $0.65 

402K. Candle Holder, Quadruple. For tour candles 
(parafhiie) on 10 nun. rod to fit Xo. 407 K 

Clamp $0-85 

413K. Diaphragm, Iris Form. Instantly adjustable 

to any aperture from 2J4 to 30 mm. in diameter. A 

raduated scale enables resetting to any previous^ 

I aperture. On 75x75 mm. metal plate, on 10 
mm. rod to fit No. 407K Clamp $6.00 



410K. Eyeshades. Of opaque black cloth, on 6 mm. 
rods to fit Xo. 58T Clamp. (Illustrations Xos. 531 K 
and 535K shows these Shades in use.) Per pair $2.00 

422K. Lamp Socket, Edison. For supporting regular 
or standardized incandescent lamps. With wire ter- 
minals and on In mm. rod to fit Xo. 407K 
Clamp $1.25 

424K. Lens Holder with Screw Adjustment. For 
lenses and mirrors 2.5 to 10 cm. in diameter, on 10 
mm. rod to fit. Xo. 407K Clamp $2.00 

425K. Lens Holder, Farwell-Stifler Type. For lenses 
and prisms up to 8U mm. in diameter, on 10 mm. rod 
to fit No. 407K Clamp. Holds lenses between 
grooved members under spring tension $1.25 

232K. Mirror, Concave, (ilass, optically ground and 
silvered; 4 cm. diameter, 25 cm. focus. Fits either 
Xo. 424K or 425K Holder $1-00 

237K. Mirror, Convex. Glass, optically ground and 
silvered; 4 cm. diameter. 25 cm. focus. Fits either 
Xo. 424K or 425K Holder ......$1.00 

40J. Mirror, Concave. Glass, optically ground and 
silvered; 80 mm. diameter, 80 cm. focus. With alum- 
inum protecting back. Fits either Xo. 424 K or 425K 
Holder • $2.00 

45 J. Mirror, Concave. < ilass, optically ground and 
silvered; HO mm. diameter, 15 cm. focus. With alum- 
inum protecting back. Fits either Xo. 424K or 425K 
Holder $2.00 

46J. Mirror, Convex. Glass, optically ground and sil- 
vered; 80 mm. diameter, 15 cm. focus. With alum- 
inum protecting back. Fits either Xo. 424K or 425K 
Holder $2.00 
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No.437K. 



No.442K 



No. 469K. 





432K. Mirror, Plane. Silvered glass, 3 cm. in diam- 
eter for use in \*o. 424 K Lens Holder $0.30 

434K. Mirror, Plane and Concave. 5 cm. diameter, 
7.5 cm. focus, of glass with silvered backs. In ring 
mount adjustable about a horizontal axis. On 10 
mm. rod to fit 407K Clamp $6.00 

437K. Mirror, Concave and Convex, Spherical. I rlass, 
12 cm. in diameter. 25 I cm. focus, silvered back-. 
In uooden frame on 10 nun. metal rod to fit N 
407K Clamp $3.25 

442K. Object, Arrow-Shaped. Of metal, 5 cm. lone, 
on 10 nun. rod to fit No. 407K Clamp $1.50 

455K. Rotator. For rotating incandescent lamp un- 
der test t«» obtain horizontal candle power ( )n No. 
407K Clamp to fit single l c > mm. square rod.. $20.00 

457K. Screen Holder. For holding cardboard screens, 
glass S( reens, wire gauzes, etc.. measuring 10x10 cm 
On K) mm. rod to fit XV 407K Clamp $1.15 



462K. Screen, Metal. Optical black finish, 10x10 cm . 
..ii Hi mm. rod to fit No. 407K Clamp $1.00 

467K. Screen. Opalescent, (.round glass plate, 20x20 
cm., in metal frame, on 10 mm. rod to fit No. 407K 
Clamp $2.50 

469K. Slit, Vertical, Adjustable. For forming slits 
oi any size up to 50 mm. long and 10 mm. wi< 
Width adjustment is controlled by a lever, ih 

adjustment by two sliders movable in verti 
grooves. On circular metal plate with in mm. rod to 
fit No. 407K Clamp. . $6.00 

476K. Universal Holder. For holding an incandc 
cent lamp, the candle-power of which is to be d 
termined, in different positions. Both dials are g 
uated and provided with index pointers so that 

positions can be recorder!, and duplicated when i 
sired. Bent support rod is 13 mm. in diameter 
fit- No. 60T Clamp. (Illustrations Nos. 531 K and 
535K show this Holder in use.) $15.00 
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Milvay Optical Disk 





No. 502K. 



No. 502K. 



Reflection of Liyht Rays from a 
Plam Mirror. 



Divergence of ZAght Rays from a 
Doubh ( oncQ ve Lens. 



The above illustrations show some of the many optical demonstrations possible 

with the Milvay Optical Disk. 



502K. Optical Disk, Milvay, For demonstrating all 

fundamental laws of optics in a clear, simple and 
effective manner. It visualizes not only the path- 
of the incident and reflected or refracted rays, but 
also reveals the paths of the rays through the special 
l and prisms themselves. That is why the opti- 

cal disk gives students such a clear understanding of 
optical principles. That is why the optical disk is 
t ised with the utmost satisfaction in thou- 

inds of schools. The Milvay represents the high 
grec of perfection reached in optical disk con- 
struction. The Chicago Apparatus Company was the 
first to discard the paper dial, which was objection- 
able because of its natural tendency to wrinkle, curl 
and peel. Eighteen years ago we introduced the 
white enameled steel dial which today is still 



superior to all other types of dials. It produces 
sharper ray contrast resulting in clearer and more 
brilliant demonstrations. It does not tarnish or fade 
from age. 1 1> original brilliance can always be re- 
stored by simply washing with soap and water. Its 
large, bold figures are clearly legible across a large 
room. Each Milvay Optical Disk is furnished com- 
plete with a set of accessories including: Plane mir- 
ror — Concave and Convex mirror — Double-Convex 
l ens — Double-Concave lens — Triangular prism 90° 
— Trapezoidal prism 45° and 60° — Hemispherical 
| ens — spherical lens — two colored glass screen — and 
two opaque screens, in neat compartment box. An 
illustrated booklet describing in detail the many ex- 
periments which can be performed with the Milvay 
( >ptica1 Disk is also included $22.50 
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No. 502K. 
l'i imc bote. 



No. 507K (In Use) 





Op 



No. 517K. 



tical Disk Accessories 

505K. Polarized Light Attachment. I'o he attached 
to the Ea< - of the * M' 111 al J >isk I tratii 
the ph< na of polarized light to a cl The 

polarizi i consists oi a bundli - »i transpan i 
plates, all or one of winch mas '"' used n an- 
alyser consists ol lliptical black glass mirror ro- 
tatabh about the optical a ol tin polarizer. In 
front "i the analyser is a g screen for receivii 
th« image so that it may to i d by the class A 
suitabl >ecimen holder i ed between the 
polarizer and analyser. (For - suitable for 
us( v. uii this atta< hmi nt K or 4160K- ) 
I omplete, but with< »ut specimens $16.00 

507K. Diverging Ray Attachment, » 
plate forming a system of concavo-cylindrical lens< 
mounted in a frame and adjustably mounted in a 
clamp on an iron stand. In use this attachment is 
placed between the Optical D I the light 

turce. Each individual concavo-cylindrical section 
ends out a bundle ol diverging and one r; 

from each lens will pass through the slit in the 
si . i. »rmi of dh i \ rays v* In. h 

appear to coi lit as a source and cross 

tl e of the dial. The cl ^ of these bundles 

may l>e varied l>v increasing 01 asing the di 

ino oi ill- from the disk. With those 

bundles all th< experiments which wen perl ed 
with parallt-1 1 nay be r< with <in 



No. 508K, 



ray-. It provides the means of c 1 xplain- 

ing .ii.-l illustrating the action oi optical instrum< 
\\ In )cusi om 1 iti< al disk l< in 

1 combination with the long-. is convex optical di 
lens ol No. 502 K. 1 lie fa< t thai an extra lens make- the 

or approach the first lens 
shown, thus illustrating I action of eyegla 
l omplete, illustrated, including a short-focus con- 
vex optical disk lens and metal si reen for s; $9.00 

517K. Refraction Tank, Milvay. For determining the 
index 1 n ol water and other tran ent 

liquids. For fastening to the center of the Optii 
Di i of a 1 ircular metal tank, about 10 

cm- in diameter, with 

that the water level may be used at the 90-90 mark. 
I he back of the tank is graduated so that quantit; 
tive determinations ma} be made. Including clamps 

lor holding plane mirror t< of disk for refle* 

ing horizontal rays down into thi tank at any d 

1 < d angle $6.75 

508K. Optical Disk Accessories Set. 1 his set is fur- 
nished with No. 502K Optical Disk and is list 
aratelj for com enci in ord< ■ additional sei 
[ncludes: Plane mirror — Con and Conv< ir- 
ror — Double-corn 1 U ns — Double-con « ave len - — 
I 1 ular prism 90° — Trapezoidal prism 45° ai 
60° lit misphertcal lens — Spherical lens — Tv ol- 
ed gl I w o opaque sere 
partment box , ........ $8.50 
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Milvay Optical Disk Illuminators 




^fa§^$ 




No, 509K. 

509K. Milvay Transformer-Operated 50 C.P. Incan- 
descent Illuminator. In this new Milvay product the 
110-volt line pressure is reduced to 24 volts, the cor- 
rect lamp-operating voltage, by means of a trans- 
niK-r instead of the usual resistance units. So 
large a voltage reduction through resistances gener- 
ates excessive heat with much \\ aste of current. 
Then, too, all parts in close proximity to the heated 
umt- become SO hot that they cannot he touched or 
handled. Furthermore, they scorch or otherwjs< 
damage anything that may come into contact with 
them. The highly efficient transformer employed in 
this Milvay Illuminator does not warm up in tlu 
lea>t degree even after hours of continuous servi- 
It remains cool and can, therefore, be handled, 
moved and adjusted easily and without discomfort. 
e the transformer delivers correct lamp-operat- 
ing voltage at all times a beam of maximum bril- 
liance always results. Furthermore, there is no need 
■r a voltage-regulating device. A- a consequent 

the Milvay is the simplest illuminator on the market 
and the easiest to operate. Just plug it in and it 
instantly yields a beam oi parallel ray> of sufficient 

intensity to insure good results in elementary Optica] 

cperiments — those involving simple reflection 
and refraction. The Mazda lamp employed is the 

hi{ <ile i>.>\\er (50) available with sufficient 

concentration of filament to insure powerful rays 

lis lamp is mounted in a strong metal housil 
which may he tilted to any angle or adjusted verti- 
cally to any height from l "_; to 16 l / 2 inches abov< 
the top of the table. The lens is 3 inches in chain 

ter and is properly focu>ed by moving the lanio 
hack or forth in it- adjustable mount. Once properly 

djusted, the lamp can he securely locked in position, 
circular, heavj iron base is 6 inches in dial 
et< <1 finished in black gloss enamel. The lamp 

housing is finished in optical black while other 

metal part- are nickel-plated. The transformer, 

h i. mounted in tin- base, adds greatly to t : 
stability of the instrument We can highly recom- 
mend this illuminator because it yields such good 
results, does not heat and is so easy t<» operate. For 

US< 110-VOll A.C. circuits. Complete with 8-ft. 

ird and two piece separable plug $15.00 

510K. Milvay 50 C.P. Incandescent Illuminator. Same 
- No, K. hut with resistance unit in base. For 

I use on 110-volt D-C. circuits $15.00 

5UK. Extra Bulb for No. 509K $0-75 




No. 512K. 

1 512K. Illuminator, Milvay, 800-Candle Power Arc. 
Provides the two requisites for satisfactory optical 
disk and optical bench work— rays of great in- 
tensity and true parallelism. The only artificial light 
ray^ having both these properties are those issuing 
from the electric arc. In incandescent lamps in- 
tensity must he sacrificed to gain parallelism, or vice 
versa. Consequently, incandescent lamps with the 
largest permissible point-source filaments are of 
comparatively low intensity — ahout 32 candle power 
— only a -mall fraction of arc light intensity. To 
make the arc-type illuminator as simple and con- 
venient as the incandescent type, our engineers have 
done two things: First, they have devised an ex- 
tremely simple and effective hand-feed for the car- 
bons. Second, they have built the entire outfit into 
a single compact unit, that need- only to he plugged 
mto anj lighting socket to be ready for use. The 
simple hand-feed consists of split chuck- which open 
against -pnnu pressure and which will handle either 
A or iV.-inch carbons. Opening the chucks allow- 
instant ami full removal or insertion of the carbons 
— an entirel) new feature in hand-feeds. The bores 
of the chucks -ire threaded, turning the carbons 
quickly moves them in or out to just the proper 
point. The action is always smooth, free, easy and 
positive — spring pressure provide- this. Heat has no 
effect on this feed mechanism; hence jamming and 

sticking is impossible. Two blue Klas> window- pro- 
ud- a good view of the arc from cither side. Tin- 
lamp house is of aluminum with ample provision 
for ventilation. The lens is fitted into a focusing 
mount. J he rheostat is mounted centrally on the 
heavy supporting base. The lamp hou^e is adjust- 
able vertically through a distance of 8 inches and 
the supporting (lamp, being provided with an in- 
clination joint, permit- tilting it to any desired angle. 
For use on any 110-volt A.C. or D.C. circuit. Com- 
plete with cord, plug and twelve carbons. .. $25.00 



Extra Carbons for No. 512K 
Milvay Illuminator 

1330K. Carbons. Cored, fa inch diameter. 6 inches 
long, per ten $0.80 
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PHOTOMETERS 
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No. 533K. 



53 IK, Photometer, Elementary Laboratory, Single- 
Rod Type. Coi oi 1 No. 452K Graduated Rod, 
one meter long; 2 No. 472K End Supports; 1 N 
418K5 Mazda Incandescent Lamp, I10-volt f 40 watt; 
1 No. 477K W. ch Burner; 1 No. 422K So 
on Rod; 1 No. 447K Bunsen Photometer Box; and 
3 Xo. 407K Sliding-Inde* Clamps $26.00 

533K. Photometer, Advanced Laboratory, Single-Rod 
Type. For standardizing incandescent lamps. Cou- 
nts of 1 Xo. 453K Graduated Rod, two meters 
long; 2 Xo. 472K End Suppor 1 • 419K 
Standard Incandescent Lamp; 1 No. 4_?JK Socket 
on Rod: 1 No. 4()7K Sliding-Index Clamp; 1 No 
47oK Universal Holder; 1 Xo. n<»T Right Angle 



p; 1 No, 447K Bunsen Photometer Box; 1 Xo. 

4<k>k Sliding-Index Clamp with Spring; 1 pr. Xo. 

410K Eye Shades; and 2 Xo. 58T Right Angle 

lamps $50.00 

535K. Photometer. Advanced Laboratory, Double- 
Rod Type. Consists of 1 Xo. 4S3K Graduated Rod. 
two meters long; 1 Xo. 175T Plain Rod. two mi 
long; 1 pr. Xo. 474K End Supports; 3 No. 44 I I 
ble k.>d Type Kridge Clamps; 1 No. 419K Stand- 
ard Incai at Lamp; 1 No. 422K Socket on Rod; 
1 No. 476K Universal Holder; 1 Xo. 60T Right 
\ngle Clamp; 1 Xo. 447K Bunsen Photometer B« 
I pr. Xo. 410K Eye Shades; 2 No. 58T Right Angle 
( lamps $72.50 




No. 535K. 




Note: Parts from which these photometers are assembled are listed on pages 205 to 208. 
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No. 542K. 




No. 528K. 



542K. Photometer, Elementary. As used in Millikan. 
Gale and Bishop's Course. Consists of No. 358M 
Meter Stick, No. 302K Single Candle Holder. No. 
307K Quadruple Candle Holder. No. 347K Bunsen 
Screen. Xo. 367K Screen Support, No. 42K Candles 

and a pair of No. 378K Supports .; $1 ' 40 

We have greatly improved the sliding qualities of 
our Photometer Boxes by making the portion that 
rests on the meter stick of metal. The groove is ac- 
curately cut and designed so that the box will move- 
along the meter stick with very little friction. The 
present construction is a distinct improvement, as it 
overcomes the objectionable warping and sticking of 
Hie all-wood type. In the Bunsen type the screen IS 
Dibdin's modified form, in which the light passes 
through a star of thin paper instead of a grease spot. 
En the Joly, two translucent blocks take the place of 
this screen. They are separated only by a thin metal 
diaphragm. When the intensity of the light falling 
on each block is different, one block appears much 
darker, the line of division being very marked. \- 
soon as the intensity on both sides is the same this 
marked difference disappears. A very slight difference 
in intensity is very easily noticeable, hence very accu- 
rate results are possible with this type of Photometer. 
In lecture work it has a distinct advantage over the 
Bunsen type, as the ends of the blocks are easily visi- 



ble over a large room and may be viewed from any 
angle, while the images of a Bunsen screen are visible 
only a short distance and must be viewed from directly 
in front. Joly Photometers of the design listed below 
have been used in Chicago high schools for many years 
with good success. 

527K. Photometers. Bunsen, Student's Form. Con- 
sists of a No. 332 K Easy-Sliding Bunsen Photom- 
eter Box. No. 314K Gas Burner, Xo. 309K Single 
Candle Holder and No. 358M Full Meter Stick.$4.35 

528K. Photometer, Joly, Students' Form. Consists 
of No. 333K Easv-Sliding Jolv Photometer Box, No. 
314K Gas Burner. No. 309K Single Candle Holder 
and No. 358M Full Meter Stick $6.35 

529K. Photometer, Bunsen, Students' Complete Out- 
fit. Includes No. 332K Easy-Sliding Bunsen Pho- 
tometer Box. No. 309K Single Candle Holder, No. 
310K Quadruple Candle Holder. No. 314K Gas 
Burner. No. 319K Lamp Socket and No. 358M Full 
Miter Stick. A most satisfactory equipment for ele- 
mentary work in photometric measurements. With- 
out lamps or candles....... $8.00 

530K. Photometer. Joly. Students' Complete Outfit. 
Same as No. 529K, but with No. 333K Easy-Sliding 
Jolv Photometer Box in place of No. 332K Bunsen 
Box $10.00 
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No. 537K. 




No. 547K. 



537K. Photometer, Bunsen, Daylight Type. Can be 
used in a light room. No 'I. irk room needed rhe 
Buns< n i n is \ ieu ed through a h ided -1- it 

mounted upon a strip of lighl into 

grooves upon the top of the box. The screi 
mirrors are also attached to this light-prooi fabi 
directly under the viewing slot. The ends of this 
fabric pass over rollers. By turning thi roller* I 
mum! may be readily moved to any poinl o\ I 
scale 1" tween the lamp-. The di betwei n 

the screen and the illurninants is indicated upon 

raduated scale mounted on top of the box. \ 
gle light-proof door running the entin ] th of 
the phot ■ i affords eas: a< ess to the lights ai 
mirron The door remai closed throughout the 
i cperiment. This instrument, exclusive en- 

tilators and hood, is 17 cm wide, 20 cm. high and 
US cm- long $30.00 



538K. Electric Light Attachment. For use with 537K 
I'll- >1 ter. Enables th< trii light ai 

each end of the photometer, plete, with two 

so. kets, two ph I two six-foot ths of lai 

cord, but without 1 $9.00 

547K. Photometer, Rumford's. A wooden b 

on which are mounted two half-meter si 
meeting at an angle; an upright metal rod; two mo 
ble w ood< ■ -. one with white cardb< >ard a 
tached For iving the shadows, and the other for 
rating the two lij 1 1 
hed m dull 1'I.m l I m | l< te \\ ith hn o Mo 
Singh Candle Holders $7.50 

552 K, Pins. < h Lry bankers pins f*»r use in r< 
flectl >n and rei I ion i nts. ] .cngth, abo 

30 mm Per package of 200 pins $0.10 
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No. 553K. 



No. 4155K. 



553K. Polariscope, Milvay All-Metal Type, With Ad- 
justable Stage. For studying polarization by reflec- 
tion; the effects of such light on passing through thin 
crystals, annealed glass plates, unannealed glass 
lates, and crossed glass plates; positions of extinc- 
tion and maximum brilliance in such specimen-; and 
colors and their complements produced by thin 
crystals in polarized light Aside from its finer ap- 
pearance, this all-metal type has other advantages 
over the wooden form. It i> more durable, there be- 
ing no wood to warp. Observations in convergent 

ilarized light are impossible with fixed-stage types 
In the Milvay, due to it- adjustable stage, the speci- 
men can be placed very close to the analyzer, thus 
providing a simple means for obtaining a convergent 
beam. It also eliminates the need for a shade, good 
results being had by either daylight or lamplight 
The light passing through a vertical ground glass 

reen provides an incident beam of uniform char- 
acter and intensity. This beam is reflected at the 
correct angle from the black glass polarizer at- 
tached to the base to produce plane-polarized light, 
which passes through the Stage aperture and then 
Through the 6-mm. Nicol analyzer. The latter is 
mounted in a rotable metal tube provided with a 
pointer moving over a 180° graduated arc. Com- 
mercially, and in college work, the use of polarized 
light tests in determining the quality of optical glass, 
chemical glass, sugar, etc., is steadily increasing. 
Hence, work with this fine, yet simple model, lead 
ing as it does to a better understanding of the theorj 
of polarized light, is excellent preparatory training 
ork with the more elaborate instruments em- 
ployed in advanced laboratory and commercial 
work ' $22-50 

Polariscope Specimens and Accessories 

The specimens listed below will prove valuable in 
the experiments described in Millikan and Mill - "Elec- 
tricity, Sound and Light" and in Taylor, Watson and 
U General Physics for the Laboratory." M 

are made with the same skill and accuracy as high- 
optical lenses and prisms, and are just as nicely 
finished. They are thoroughly tested durum and afti r 
manufacture and will give the results so much to be de- 
! in polarized light experiments. They are priced 
•id should not be compared with the crude un- 
finished and untested specimens selling — and naturally 
so — at somewhat lower prices. Every specimen is 
guaranteed against flaws, scratches, and other . cts 

rid to bear the strictest tests of comparison with any 
other specimens regardless of make or price. 



4125K. Quarter-Wave Mica Plate. Thin mica crystal 
mounted on a 6x1 cm. glass plate, for illustrating the 
production of circularly polarized light $4.50 

4130K. Half-Wave Mica Plate. Thin mica crystal, 
mounted on a 6x1 cm. glass plate, for illustrating the 
four positions of extinction. 90 degrees apart, for one 
complete revolution $4.50 

4135K. Single Gypsum Plate. A thin gypsum crystal 
13 mm. in diameter in 35x35 mm. paper-covered cork 
mount. For illustrating the production of colors 
and their complements by thin crystals in polarized 
light $3.60 

4140K. Cross-Shaped Rapidly Annealed Glass Plate. 
Outside measurements 38x38 mm., by 12 mm. thick. 
Produces beautiful colored patterns in polarized light 
and reveals their complements on rotation through 
90 degrees $3.00 

4145K. Crossed Annealed Plates in Circular Cork 
Mount. Consists of two plates 38x18 nun. by 10 mm. 
thick sealed together to form a cross. Show- beauti- 
ful colored patterns, and "brush" effects under pol- 
arized light Complementary colors, points of max- 
imum illumination, points of extinction, and changes 
in patterns are re waled by rotation of analyzer or 
specimen $12.75 

4150K. Unannealed Glass Plate. Measures 25x25 
mm., by 10 mm. thick. Has ground edges to reduce 
cross-plate illumination. When placed under com- 
pression in No. 41S5K Clamp the strains are^ re- 
vealed by the "brush" effects produced in polarized 
light $3.50 

4155K. Clamp. A strong steel clamp with parallel- 
moving, screw-operated jaw for compressing No. 
4150K Glass Plate or any similar plate up to 30x30 
mm. in size. Has two lugs for securely holding it on 
the stage of No. 553K Polariscope so that tension 
may be varied while the specimen is under observa- 
tion, thus revealing the effect- produced by strains 
of varying degree $6.00 

4160K. Gypsum Star. Six gypsum crystals, of differ- 
ent thicknesses, mounted in star formation on a 30 
mm. circular plate held in a 50 mm. square paper- 
overed cork mount. Each star-point reveals its 
characteristic color under polarized light and its 
complement when the analyzer is rotated through 90 
degrees. No specimen shows polarized light color 
effect, in thin crystals better than this fine prepara- 
tion $10.00 
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No.554K. 



Nos. 557K-559K. 



No. 560K. 








No. 567K. 



No. 577K. 



No. 580K 





No. 562K. 



Nos. 572K-573K. 



No. 580K. (Showing path of light 
rays through three-part prism 



554K. Prism, Compound. Unequaled for illustrat 
and studying the difference in the refra< live and di 
persive power of the various kinds of gl ed in 

opti i instrumei Held in the path of a beam 
sunlight, it will project four -eparate and distinct 
spectrums, An equilateral prism, of fine optical qual- 
ity, made up of four kind- of glass 1 1 rown, flint, 
etc.), each di lifferent from the other in re- 
fraction and dispersion. Width, 35 nun.; height, 32 
mm $12.00 

557K. Prism, Equilateral. Flint glass, -quare ends, 

with a fa : mm.; length, 75 mm $0.60 

558K. Prism, Equilateral. Same as No. 557K. but 
100 mm. long $0.90 

559K. Prism, Equilateral. Same as No. 557K, but 
150 mm. long $1.25 

560K. Prism, Equilateral. As used in Millikan, Gale 
and Bishop's Course for determining the index of 
refraction of glass Face 75 mm. thickness 

10 mm $0.50 

562K. Prism, Equilateral, Mounted. A 4-inch flint 
glass prism (No. S58K) mounted on a universal ad- 
justable stand, as illustrated. With this style of 
mounting the prism can be rotated about its 
raised and lowered to anj desired height and in- 
clined I J, Mounted on japanned 
iron base 13 cm. di I Total height, 38 cm $4.50 

567K. Prism, Hollow, All-Glass Type. I spectro- 

■ v ' purpose The g § ai i of uniform 

thickn. 55 free from striae. 90 mm. high 50 mm. 

wide, and se1 at the correct angle— 60 dej 

rism is unaffected ! trbon bisulphi With 

round f stopper $6.00 



572K. Prism, Nicol's. For polarization, diagonal face. 

rhomboidal section. Size of face, 6 mm $5.00 

573K. Prism, Nicol's. Same as No. 572K, *ize of face. 

8 mm $7.00 

577K. Prism. Right-Angled. For showing total 
flection of a beam of light from within a glass pn- 
Flint plass. angle? 45-90-45 degrees, width of w 

J mm., length 38 mm $0.50 

579K. Prisms, Glass, with Unequal Angles. For use 
in refraction experiments. Flint fclass prism 7" 

mm. by 20 nun. thick: angles 30, 60 and 
degrees $0.75 

580K. Prism, Spectrum Projection, Direct- Vision 
Type. For the projection of spectra in the lectu 
room, it is convenient to have a prism that can 
placed directly between an arc illuminator or pr 
jection lantern and screen, without altering the po 
tion of the light source or screen. The best type for 
this purpo one that gives dispersion without 

deviation, that is a straight-vision type such ; 

in this instrument. Wuh such a prism, the 
projection of spectra i^ a* simple as the projection 
of lantern slides The prism actually consists of a 
cemented system of three separate prisms di- 

ited in the smaller illustration. The central pri 
of flint and the outer two of crown gl with 

angles chosen to provide a dispersion of ' fn 
end t<» end of the visible spectrum. Thus, at i 
it produces a drum 2 ft. long; at HI ft. a 3 

mia^e; at 15 ft. a 4.5 ft. ima{ t 20 ft. a 

ft, im etc. The prism measure^ -.^xJs mm. 

112 mm. long It is of finest optical qualitj and 
mounted in a suitable ^tand providing height adjus 

rom 25 to 4 ; cm. ai tabb 
'Mir >■ 512K Arc Illuminator pives excellent re- 
sults with this prism $30.00 
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No. 582K. 





No587K. 



No. 588K. 




No. 589K. 



582K. Reflection Apparatus. For showing that the 
angle of reflection is equal to the angle of incident « 
Japanned iron base, 9 by 16 cm.; with mirror, grad- 
uated semi-circular protractor, and two movable 
sights. In use. the first sight is set at any given 
angle, the second sight i^ then adjusted until it coin- 
cide- with the image of the first at the center of the 
mirror, which point on the mirror is indicated by an 
etched line. The angle of the second sight will be 
found to be equal to the angle of first $6.00 

587K. Refraction Apparatus, Milvay. Metal djsk 4 
in in diameter with horizontal "water" line, "nor- 
mal" line, center pin. and two movable arm- with 
pins at their outer end-. After obtaining the line ol 
sight, which i^ quickly done by moving the arms, 
the apparatus is moved from the jar and the refi 
tion determined by the usual method. Fits 6x8 in. 
round jar. Without jar $3.00 

588K. Refraction Board, Dull's. For finding the in- 
dex of refraction of a ray of liuht pacing from air 
into water as outlined in Exp. 51 of Dull's "Labors 
torv Exercises in Physics/ 1 Consists of a pine board 




No. 592K. 

'4-inch thick, of the shape shown, attached to a stout 
cross-bar and designed to be supported upon a 6-inch 
diameter by 8-inch high battery jar $1.25 

589 K. Refraction Apparatus, Pratt Institute Form. 
I onsists of a non-corrosive 3x7 in. metal casting \\ ith 
adjustable sliding index strips, After the line of 
>igh1 is obtained the apparatus is taken from the 
jar and straight edges placed on a sheet of paper 
and the line of sight drawn. Index of refraction is 
then determined by the usual methods. Fits f| xS in- 
round jar $5.00 

592K. Refraction Apparatus. For determining the in- 
dex of refraction of water and other liquids. Con- 
sists of an aluminum tank 11.5 cm. in diameter with 
front and back. A Full circle protractor, with 1 
degree graduation-, attached to the back plate, pro- 
vides an accurate, direct and easy means of measur- 
ing the angle of incidence and of refraction. 
Mounted on finely finished 10x1 5 cm, hardwood 
base. Including metal cover with slit for admission 
of light beam $7.50 
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No. 594K. 



No. 595K. 



No. 593K. 




No. 596K. 



CHICAGO APPARATUS CD. 
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No. 597K. 








593K. Total Reflection Apparatus. For showing thai 
light rays within a water stream issuing from 

spout, are totally refl d. Con ameli 

metal reservoir, 25 cm. high by 13 cm. in diai 
with a spout r the bottom oppo a larg< i 

ilar window. 'II out is closed with a removabl* 

cap containing a ill ti t window. It 

serves two purposes. It pr< ol the wa- 

r until <1< I ami is useful in directing the 
In. am in a h through the spout. 

In use the reservoir is filled with w nd a 

powerful light beam, from our No. 512K Arc Illum- 
inator or other source, is directed through the larj 
window so that il will inl illuminate the small 

window in the spou! cap. The issuii tream, w 
the cap is removed, will be brilliantly illuminated 
throughout. Tests by bringing a small white i 

ear t : at various points will show 

no escape of light ra 

totally refl> walls of th< n. By in- 

terposing 1 1 >I< »red glas n tin 

and large wii made to tal 

on corresponding hues, therebj illustrating the prin- 
ciple of operation of so-called electric fountains. 
Such d instrations darl 

roo To -till further intei the brilli 

ilhmiin.M* -1 stream ing >uld b< 

pl I source and large window 

If this lens be held in i .1 to coi 

centrate a small point oi light on the pout cap 



window, the path of the lighl beam in the ■ 

■ i is n vealed, and the Fact that it is repeatedly 
nd totally reflected made visible. Without li. 

source or condensing lens $7.50 

594K. Refraction Apparatus. A rectangular gla 
clO 5x17.5 cm., with flat 1. . one 
being provided with protractor. A metal cover, pro- 
vide.! with a narrow slit for admi n of a be 
of '"ght and 51 ., f the jar. is fur- 
nished %l A Q 

595K. Refraction Cube. Solid for I of 

Refraction Experi Omn edge. $1.50 

596K. Refraction Tank, Chute's. For finding the in- 
of refraction of water (and other liquids) 
outlined in experiment No. 40 of Chut, 's Laboral 
Guide to Ph A rular metal tank, LI 
cm., with parallel sealed -in sides of glass $4.00 

597K. Refraction Plate, Hall's. Glass pl 7 cm. 

by 10 mm thick. Two hed, the 

other two ground. For rmining the i of 

refraction of glass $0.50 

602K. Screen, Woden. Apertured. 30xlS cm. Mom 

on a wood base and provided with an 
apertun u square \s used in Carhart and Chu 
Course in the study of imag mall aper- 
ture $1.25 

603K. Screen, Wooden, Plain. Same as No. 602K, but 
without ■ Mire $1.25 
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Spectrometers and Spectroscopes 




No. 607K. 



607K. Spectrometer, New Student's Model (Gaert- 
ner). By a change in construction the graduated >ur- 
faces of the circle and verniers are brought into the 

•in plane. This new feature allows full illumina- 
tion without shadows — making reading easier. The 
raduated surfaces further are protected against dust, 

ratching and corrosion hj being completely cov- 
ered with a snug-fitting cap. Two glass windows in 
this cap expose the graduated circle and verniers to 
view. 

Smooth, free and easy rotation with accurate con- 
centricity is provided by the large fine-fitting, pre- 
>n center bearings of steel and bronze. Colli- 
mator and telescope are firmly mounted in new 
double- type cradles with screws for vertical and 

n/. n t a 1 adjustment. The slit — 6 mm. long — is 
formed by ground and polished jaws operated by a 
idjusting screw and spring. The telescope is 
fitted with Gauss eyepiece and a new delicate focus- 
ing mechanism. A tangent screw for turning the 
■pc through a small arc by slow motion is also 
provided. Both telescope and collimator arc equipped 
with 25 mm. aperture achromatic objectives of 160 
mm. focal length. 

I he brass prism table, 80 mm. diameter, is pro- 
vided with adjustable spring prism clamp, tilt ar- 
r-v nt and height adjustment. Materials, work- 



manship, accuracy, optics, and finish considered, this 
new and improved spectrometer represents the finest 
value available in this price class. 
Without prism $100.00 

608K. Spectrometer, New Model (Gaertner). Same 
as No. 607K, but with comparison prism fitted to 
^lit $107.50 

610K. Prism, Flint, 60 Degree. For above spectrom- 
eters. Index about 1.65. height 22.5, side 45 mm., 
two faces polished $9.50 

611K. Prism, Flint, 60 Degree. Same as No. 610K, 
but with three faces polished $23.00 

613K. Diffraction Grating. Replica, for direct ob- 
servation of spectra (transmission grating), 3.940 
lines per cm., ruled surface 25x20 mm $4.50 

614K. Diffraction Grating. Replica. 15.000 lines per 
inch, ruled surface 25x2] nun., ordinary quality ,$4.50 

615K. Diffraction Grating. Replica, same as No. 
614K, but finest quality $7.50 

616K. Grating Holder. For clamping above gratings 
to prism table of Xos. 607K or 608K Spectrom- 
eter $4.00 
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No. 617K. 



tiitoL 




- V 



No. 4100K. 




IK. Spect 



» 






Ipoint 



617K. Camera Attachment for 607K or 608K Spec- 
trometers (Gaertner). A substantial! dall- 
metal cami ra attachment, i -I t< i fil in placi 
tll( ' ob Jen ing t< I< l\ is fitted \\ ith an obje< I 
of - ,; mm turc, 300 nun. focal [< ngth, mounted in 
a draw tubi u .] in millimeters for convenience 
in fa using. The plate holder ■ • ndard 
2j4-inch by 3j^-inch plat* <»r film and will accomi 
date .it least 15 exp < ol -pfctra. It i arranged 
t< lly in uide fitted with a millii 
scale for ref< i The hack plati ied to - 
taper bod) tube by two substantia] bi about 
whi< h it : be svi I for i nt of tilt. 
a durable leather bellow •> serving for pr< »l ion. 
Complete with one plate holder and focusi 
r «en $75.00 



4100K. Polarizing Attachments for 607K or 608K 
Spectrometers (Gaertner). Intended for studying 
l n si el's laws of refraction, elliptical polar' 

flection, and by transn m through crystals, etc. 

Two circles carrying rotable 10 mm. Nicol pri^ 
fil over the I and collimator objecti A 

third < ii' 1. at the eye end fits in the place of the 

usual adapter with ere-- hail carries a special 

den eyepiece with a Nicol prism 1 n tin* 

lenses. The i in les ai • dii id d to 5 d< gr« i ; and i 
mil estii le ■ ■ he Nici >1 pi is 

maj be rotated independent!) of th For a 

justment of zero $70.00 
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No. 618K. 



618K* Spectrometer, College Grade (Gaertner). A 
high-grade spectrometer of very latest design and 
the best workmanship, embodying all conveniences 
for manipulation, and is specially recommended for 
spectroscopic work in physical and technical labora- 
tories where a high degree of accuracy is desired 
A new and very important feature from the u>er - 
landpoint in the new style spectrometer is the ac- 
curate circle graduated on a high precision circular 
dividing machine, with lines and figures appearing 
v. bite on a black background. The lines are en- 
graved and white filled by our special recently de- 

loped proce-s, rendering them absolute!) p» mia- 
ul by far superior to the old style filler. 

The circle is 150 mm. in diameter, accurately grad- 
uated to 20 minutes of arc ami fitted with two vern- 
with graduations in the same plane reading to 
onds, and is enclosed in a dust-tight housing, 
readings made from outside through suitable win- 
dov openings by means of magnifiers. The pri>m 
tab' of brass, 90 mm. in diameter, fitted with 

p-t ions for height and tilt adjustment and rota- 
tion ii ndent of the verniers. The prism table 
and the telescope are fitted with clamping and deli- 
cate tangent screw arrangement. The axis is made 
of sel< steel, accurately ground and polished, as- 
suring absolute concentric itv The telescopes and 



collimator are mounted in double cradles of the 
support brackets, fitted with all necessary adjusting 
screw -. The brackets are substantially designed and 
constructed to avoid any possible flexure. The tele- 
scope fitted with a Gauss eyepiece and a new im- 
proved delicate focusing arrangement giving per- 
fectly smooth motion without shake, is supported on 
a bracket, counter-balanced by a weight and relieved 
by a suitable coil spring permitting free rotation. 
The objeeth es are achromatic, 30 mm. aperture. 
250 mm. focal length. The slit is adjustable for 
width with jaws of stainless steel 10 mm. long, clos- 
ing by spring action, consequently eliminating pos- 
sibility of jamming. 

The whole is supported on a substantial, neatly 
finished tripod, fitted with the new style bakelite 
head steel leveling 5< n ws - . .$275.00 

619K. Prism, Flint, 60 Degree. For use with No. 
61.SK. Index 1.65, faces 54x27 mm., two faces pol- 
iced $25.00 

620K. Prism, Flint, 60 Degree. Same as No. 619K, 
but with three faces polished $32.00 

Note: For Gratings and Holders for use with No. 
618K Spectrometer see Nos. 613K, 614K, 615K, and 

f.lnK. 
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No.621K. 



621 K. Grating Spectroscope with Indicating Scale, 
Wellesley College Type. I triginall} d< d to meet 

the requirements of Prof >r John ( Duncan for 
use m the laboratory work of his elementary As- 
trom i la i their I ance U d u - 

to make them a n gular stock it< t. 

Disp< rsii produced by i firsl 

replii a ! a a 15,000 lii ■ to the im h It i< mount- .1 
betwi 1 1) tw< ms. I he d« will lo< t< 

arateb i ; > ol thi D lines of sodium \ ap< 

I he adjustable slit U op< ned by a thumb -< n 
and closi d |>3 spring a< lion, thi oteel >m 

jamming with resultant damage to the 

I !:< !•■ achron es, of om im h diai 

eter, used For the collimating lens and teli *cope 
obj< i tive, give great ligl I gath< i r with i 

sultanl brilliant spectral eff< i I 

l he t( ' ope ) upported b i ligl I ■ hi ball 
joint, with pivots, at the obje< I ' i ar- 

rangi 'it. while light-tight, permits it to i ing 
freelj in a horizontal pla o thai thi entire visible 

ii urn, from the - tie red to the i 

violet, ' .in I*, view* <l. 

i • R im idi n I h ular of the h le - ope i 
ounted that the i in the - i : i i 

be br< into is for an while the 

tral lim ; upon independent!] in th< 

usual wa harp Fo< the 

•«■« tral hi,, ?, ;,),,] ;»Ko tin g ol thi refei 

i w e wire it ell whii h . tl) incn i i the a< i u 
tan I the reading 

I hi n wiri tn t. hed ii 

vertical positi- >n at matel: i..» us of tl 



ocular. Ii cai ight into i ence v ith a: 

spei ti -'1 line b) mo\ ing thi and it 

tii <ti read < »n the seal 

I I i ■ oint< r atta< hed to the t< l< e moves aloi 

the si ali a - the tcli thus g 

numerical reading for any position of the wii 

I he * u d silvei >p of the prism b 

duated into 50 - qua] di . which n 

- timation, to tenths. By i 
the i ale n ol th« n U 1 1 ncc wire foi ; ■•■■ 

hues of known wave lengths, a calil ion cur' 

in be constructed fro yhich the wave length 
an) spc< tral Ii - ia) be readil) determined 
curacy of about 1" Auk ns. 

A standard type flashlight attaches to the teli 
ope, b3 a special adapter, and givi a dim illumina- 
tion t<> tl rtical refcrei ci ■ re, making it vim hie 
when the ; 1 1 tra studii - an too faint to imparl the 
im 1 1 a f v v isibility. I he batfc and lamp n 

; and cl n plai ed B ing 

lamp, with a 3 volt battery, tin desired dimm 
illumination is -< • ured, and thi of both lamp and 

iteriall) lengtl Huh-, in the 

ad i ho* when th< lamp is burni i< ed 

les I 

Used for the I p< i tral phenomena of all 

\n . Ham. ..Miiiiin tube, bright and -lark 
I ii»- i tra, ii" solar spectrum and Fraunhof 
etc., - i 

Mm- finish is bright lacquered bra For th h 
and collimator crackle enamel foi the 

n -t of th< instrument . $45.00 
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No. 623K. 



622K. Spectroscope, Students' (Gaertner). A well- 
made Spectroscope, giving a brilliant spectrum of am- 
ple length, good definition, specially suitable for stu- 
dents' use tor studying the absorption and line sp< 

tra of various element 5. The collimator and tele- 

e lenses arc achromatic, 18 mm. aperture and 

about 125 nun. focal length, fitted with a draw tube 

focusing arrangement. The slit with jaw- <>i nukel 

Silver 1U mm. long, carefully ground and polished, 
closing by Spring ten-ion, consequently eliminating 
any danger of jamming. The scale tube carries a 
numbered millimeter scale divided in tenths and is 
usable adjacent to the spectrum. The 60 prism, 
made of flint g!a>s with faces 30 mm. x 18 mm., is 
mounted on a prism table provided with the n< 
ary leveling screws and the whole is protected by a 
tble housing with a removable top. The collima- 
tor and the scale tube are rigidly screwed on to an 
led iron disc supported by a neatly finished 
cast-iron tripod. The telescope is supported on a 
mtial bracket rotatable by hand about the axis 
of the instrument and tightened in place by a suit- 
l>!c clamping m rew $50.00 



623K. Spectroscope, College Model (Gaertner). A 
very desirable instrument f< >r studying the absorp- 
tion and line spectra of various elements. The col- 
limator and telescope lenses are achromatic, 25 mm. 
aperture and about 200 mm. focal length, focusable 
by a draw tube arrangement. The objectives are 
Specially selected as to quality and aperture, giving 
a spectrum of sufficient intensity and excellent defini- 
tion, The prism is mounted on a suitable prism table, 
fitted with leveling screw-, is made of high grade 
flint glass — index = 1.65 — with faces 25 mm. x 38 
mm., giving a spectrum approximately 23 cm. long 
from 400 to 800 Mu Mu. The slit is adjustable for 
width, with jars 10 mm. wide, made of nickel silver 
carefully ground and polished, closing by a spring 
tension, consequently eliminating p»>ssil>ilit\ of jam- 
ming. The scale tube carries a photographic milli- 
meter scale divided into tenths and focusable adja- 
cent to the spectrum. The collimator and a scale 
tube are fitted with flanges which are rigidly fas- 
tened on to the enameled iron support plate, carried 
by a substantial, neatly finished, cast-iron tripod. 
I in t( lescope, securely mounted in a bracket, ro- 
tates about the axis of the instrument by means 
of a tangent -crew arrangement. The prism is pro- 
tected by a substantial prism housing, fitter! with a 

removable top $85.00 
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No.627K 




No. 632K. 




v,_V*i> 




No. 625K 



No. 634K. 



625K. Monochromatic Flame Burner. A combinati 
of a gas burner and an atomizer specially d< ed 

to give a continuous and intense monochromatic 
light source over a period of several hour The 
atomizer, when attached t< upply of air. Mows a 

fine spray of solution in with the gas ving a 

bright, l>road flame with the color characteristic of 

tlit. .'i used. 

The burner and the base are subsl I tl iron 
c.i s, POR( I I \I\" enameled throughout, 

tl. y precluding any possible ion due to 

the action of salt solutions. The clamp rods and 
nuts are made of W I Metal, a material highly 
re iiit to corrosion. The heavy glass wall vess 
and atomizer can be readily taken out for cleaning. 
Ml glass Tart- arc standardized and repla* ble. 

It i very simple construction and requires 

no elaborate manipulation or adjustments ....$7.00 

627K. Spectroscope. Direct vision, pocket \ 
use En spectrum anal work. This instrument is 

provided with a c< Olbination of three prisms which 
give a considerable dispersion. It will show many 



of the Frauenhofer lines, the bright lines of the 
metals and gases, and the absorption bands in c< 
orcd gases, crystals or liquids. 1 *ri \\ ided with 
achromatic lens and adjustable slit operated by 
means of a small micrometer screw. Length, about 
10 cm. ... . $13.50 

632K. Spectrum Screen. <] in Linebarg- 

Course, for analyzing, by means of No IK, I 
I '! direct, transmitted and reflected sunlight. 

Con ot a blackened metal screen with tin 

-lots of different widths, and a row of six different 

colors. Size. 12.5x12.5 cm $1.00 

634K. Spectral Apparatus, Mann's. For the projec- 
tion of the the metals Sodium. Pi 
Lithium. Barium. Calcium and ntium in 
sion upon a screen. Consists of a metal 
holder carrying six impregnated carbons as illu 
trated. For use with ordinary w 0° arc lamp. .. $9.00 

635K. Extra Impregnated Carbons for No. 634K. 
Per set of six $3.00 
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No. 630B. 



No. 640B 




No. 672K. 



637K. Telescope, Astronomical. This telescope em- 
bodies all the qualifications of the high priced mod- 
els, and with it observations can be made of both 
terrestrial and celestial objects. The rings of Saturn, 
the phases of Venus, the satellites of Jupiter and the 
topography of the Moon can be readily observed 
and studied with this telescope. Has 40 mm. objec- 
tive, 25X terrestrial eye-piece and a 50X celestial 
eye-piece. White enameled body and cap with two 
draw*. Length closed, 16 inches; open, 29J4 inches. 
I omplete with a collapsible, tripod stand which folds 
in a wooden carrying case $35.00 

638K. Telescope, Astronomical. Has achromatic lenses 
corrected for spherical and chromatic aberration. 
1 ►ptically efficient in every detail. White enameled 
body with single draw; 50 mm. objective; 60X celc 
tial eye-piece and 3?X terrestrial eye-piece. Complete 
with 5 ft. hardwood tripod stand which allows a 
vertical and horizontal radius, and hardwood carry- 
ing case $60.00 

639K. Telescope, Astronomical. Brass finished body 
with rack and pinion focusing device. 75 mm. objec- 
tr 70 and one 150X celestial eye-piece, and 
one SOX terrestrial eye-piece. Equipped with extra 
hromath finder for locating celestial bodies. 
Length of telescope closed. 45 inches. Complete with 
ik tripod 66 inches high, allowing a vertical and 
horizontal adjustment, and hardwood carrying 
case $250.00 

640K. Telescope, Astronomical. Same as No. 639K, 
but not equipped with finder $210.00 



663K. Telescopes, Terrestrial. Metal body, covered 
with Morocco, polished brass draw tubes, eyepiece 
with sliding cover, achromatic objective with cap. 

Cat Xo. 663K 665K 666K 

Power, diameters 15 25 30 

Full length, cm 42 58 74 

< lo>ed length, CHI IS 20 2S 

Diameter of objective, cm.. 2.5 3.5 4 

Number of sections 4 4 4 

Each $6.50 7.50 12.00 

630B. Binocular Prism. A highly satisfactory glass 
for the study of birds and animals. Has unusually 
large objectives — 25 mm. in diameter — giving as a 
result the greatest illumination and widest possible 
field. Magnifying power 6X. In fine leather carry- 
ing case with shoulder strap $25.00 

640B. Bird Glass (Nature Study Glass). A well-made 
glass lor the study of the Galilean telescope and 
for observation of birds, etc. Magnifies about 5 di- 
ameters ( 2? times). Price, including a fine leather 

carrying case with shoulder strap. Each $8.00 

Per. Dozen $72.00 

672 K. Tourmaline Tongs. For demonstrating that 
light travels in transverse waves. Tourmaline crys- 
tals mounted in revolving eye-piece. When the axes 
of ili« crystal are parallel, the light passes through; 
when crossed the light is entirely cut off $6.50 
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Bausch 8C Lomb Balopticons 

The Modern Projection Lanterns 



Introductory 

While optical projection, in a crude form, was 
knowi far b 1700, its scientific and universal 

application is of o imparativelj recent development. 
Unappreciated and undeveloped for generations, it ha 
come into its own ui last, till todaj it is an i <y 
of widely known value in the s< ientific and educational 
world and in many other fields of USefulm 

\ projection lantern is now a recognized necessity 
in every complete!] equipped school, lecture hall and 
auditorium. Since there are models thai project either 
lantern slides, micro slid- >pa<|ue objects, or all 

their range of usefulness is very wide. 

Construction 

The bodies of Balopticons are of sheel metal. 
stamped out by s] J fori g tools, making a light 
but durable instrument I h< j are finished with a dull 
black lacquer thoroughly baked in a high temperature 
I lie treatmenl produces a rich, black finish 
which i- both serviceable and approprial 

Illuminants 

Tl are a number of dii at illuminants that can 
be utilized to supply light for pro| I m purpo 
the gas-filled M a thi osl recently d highly 

developed; the hand arc lamp, and thi etylene 

burner \Vh< r possible, we return: | thai a 

Mazda lamp be used, for such a lamp is the >st 
■ >nvenient to opt ran- and . the best result 

Hie 6 volt lamp, for use with a stoi battery, makes 

possible the use of a la lamp even win re ele< trii il 

is not avai la hie. 

Optical Parts 

I !,< conden i play an important part in 

the optical system ol any proj< apparatus, as the 

uniformity of illuminating and thi - .f the illumi- 

ted field an dependent on the purity of the glas 
thi i made from and on the correcti of their 

Focal length. The condensing s m furnished with 
Balopticons shown in this catalog is a double tern. 



consistii i piano convex lenses with the con- 

!< :• fa< ing each other. 
Improvements on the optical parts of Balopti 
have been in keeping with the mechanical -1< 

HaTo projection lei I hese supe- 

rior objectives an of an entirely new type of construc- 
tion, particularly well corrected for flatness of held 
• 1 critical definition. 

Size of Picture 

In purchasing; an apparatus for the projection of 
ther lantern slides or opaque objects a point which 
.ould receive careful attention is the selection of an 
utfit with the cor ical lengtl to meet i 

specific re<iui its satisfactoril The focal length 

.►i the projection lens, all other conditions beii tal, 

determines the size of picture on the screen In se- 
lecting an apparatus, there! uld deter: 
th distance at which the I rn is to be placed from 
th< d the ->ize o d< sired With the 
two , the focal length of lens required 
in readily be determined by r< to one of the 
tables ii- re given. 

We would particularly caution Balopticon u not 
( " make I i mistake, too often made when working 
with a prof rn, of deciding upon too large a 

pH ture, Any picture out of proportion in size to the 
tance at which il ng viewed a] rs unnatural and 

ing in perspective and is a strain to tl of the 

i ibserver. 

^ ular lighting circuits are available. 

for lin volts are ordinarily used For high 
volta the 220-volt resistance musl bi d in serii 

with the lamp, as if has not been lonnd practical to 

ake this type of lamp for high voltage, since that 
would the use ol a inor He filament 

and a 1. light soup 

The focal lengths here tabulated are those which 
are listed witl of the different Balopth 

for either la n slides or opaqi s. The table 

in feel the l« ngth of one side (the l< r in i 
lanteri slides i I the screen image to be obtained 
•< T the different ; on distances and with the dif- 

foci ind d. 



Table 1; For Lantern Slides, 2% x3-inch Mat Opening 

Distance from Lantern to Screen 



Focus of Lei is |5 f t 20 ft 

Si nc J 10 

,8 ! nc t : 7 

'" ■■■' li 4 

12-inch 5 

I nch 4 

l.S-.n, h 



ft. 

9 

7 



30 ft. 35 ft 40 ft. 45 ft. 50 ft. 60 ft. 70 ft. 80 ft. 



6 
5 



13 
10J4 

7 



15 
12 

in 



II i 
9 



■ 

■ 

10 



■ 



* • • 



. . . . 



■ ■ • ■ 



• • 



12 



7'i 8 , in 



14 

11 13 



. • . . 



I 



ft. 4 5 ft. 



oii , '.J-" ] used at a distai >f 40 feet f] screen will project an image i • 12 feet 

Table 2: For Opaque Objects, 6x6-inch Opening 

Distance from Lantern to Screen 

1 ' ! ■- 15ft. 20 fl 25 ft 

J l . n * e ™ '""l 1 nn,v . ,l ( "'-■ opa will bi . ■■; torv. With sucl 

•'; "«■ b Partially darkened. When ; jects we str. ,mend the 

•' ■ l '">; thai wiU riall brilli e. The room in 

'"' ' ,uh an a PP a ould be totally darkened. 



ft. 

11 

'"4 



n 
8 



■ ■ ■ • 



• 



10 



TV 
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Model B Balopticon 











This compact, efficient little instrument met with 
instant success when placed upon the market a few 

trs ago and has increased in popularity constantly 
uniil it i> now one of the most widely known for use 
with lantern slides only in school rooms, small audito- 
rium-. Sundi hool rooms, lodges and in the home. 

lo proj< ;i lenses are supplied with this instru- 
ment. The larger diameter lenses are particularly 
recommended, because of the fact that the illuminati 
i- incr -1 approximately 4(1 per cent over that of the 

taller diameter. 

A very compact metal case, into which the lantern 
easily placed, is regularly supplied with each 
equipment, affording an easy means for carrying the 
instrument and a dustproof cabinet in which to store 
it when not in use. Also has handle at balance point 
of projector for easy carrying when not in case. 



Specifications 

Base — Consists of front and rear metal standards 
fitted v. ith eh \ ating device, carried on sliding rods 
which have extension to accommodate 15-inch lens. 

Lamp House — Of sheet metal with special ventila- 
; measures << ! ..\7\5 inches with removable top; all 
illuminants interchangeable in one housing. 

Illuminant— Our 400-watt, 110-volt, gas -filled Mazda 
lamp. 30-volt, 14-ampcre Mazda, 6-volt Mazda, or two- 
jet acet} lene burner. 

Condensing System — Our regular double system. 4 
inch diameter, in special ventilated mount from which 
lenses can he easily removed for cleaning. 

Slide Carrier — Our double carrier, Xo. 137SK, with 
elevating device. 

Bellows- -Mounted on metal frames which slide in 
metal ways. 



- 



Projecting Lens — Balo lens of 1 
aineti r and of focus as listed below. 



or mch di- 

operation), 11 



Dimensions — Length for 

ii ches : height, 9% in* hi 

Weight — Complete in ease, 13-13 pounds, depending 
on equipment. 

Case— Sheet n 7J4x9$"£xl5 inches, lacquered in 

black; with carrying strap. 



With Mazda Lamp 

1050K. Model B Balopticon, with 400-watt, 110-volt 
Mazda lamp, with ground and polished glass re- 
Hector; \? feet extension cord with connecting plug 
switch; double slide carrier; metal carrying case, and 
1 ■* s-inch diameter, 6-inch focus projection lens in 
spiral focusing mount $57.00 

1055K. Same as above, but with 8-inch focus 
lens $57.00 

1060K. Same as above, but with 10-inch focus 
lens $57.00 

1065K. Same as above, but With 6-inch focus projec- 
tion lens in rack and pinion focusing mount, . .$57.00 

1070K. Same a^ above, but with X-inch focus 
lens $57.00 

1075K. Sinn as above, but with 10-inch focus 
lens $57.00 

1080K. Same as above, but with 2 A -inch diameter, 
10-inch focus projection lens in rack and pinion 
focusing mount $65.00 

1085K. Same as above, but with 12-inch focus 
lens $65.00 

1090K. Same as above, but with 15-inch focus 
lens $65.00 

1095K. Model B Balopticon, with 30-volt, 14-ampere 
(420-watt) Mazda lamp, with ground and polished 
glass reflector; 4 feet of extension cord with -witch 
and connector; double slide carrier; metal carrying 
case, and 2-ft-inch diameter, 10-inch focus projection 
lens in rack and pinion focusing mount $70.00 

HOOK, Same as above, but with 12-inch focus 
lens $70.00 

1105K. Same as above, but with 15-inch focus 
lens $70.00 

1110K. Model B Balopticon. with 6-volt Mazda lamp 
with silvered globe, supplementary condenser and 
six feet <>f extension cord fitted with switch and 
COi nee ting lugs for attaching to storage battery; 
double slide carrier; metal carrying case, and 1 
inch diameter. 10-inch focus projection lens in rack 
and pinion focusing mount $63.00 

1115K. Same as above, but with 12-inch focus 
lens $63.00 

1120K. Same as above, but with 15-inch focus 
lens $63.00 
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Model BDT Balopticon with Adjustable Tilting Base 




bis instrument is the same as the Baiwh and 
Lomb Model II Balopticon, our No 10 
described on the pi hug page with ion 

of the improved adjustable base. This new base 
of the pedestal t cupying a space of only |J 

10 inches, and permitting the lantern to be placed 
on any id -upport such as a sloping school 

desk, dictionary, or the bottom of a waste basket. 
It is adjustable for elevation in two 1 ians so 

that the projector may be levelled with the screen, 
from any uneven support. 

Features of this basi are its extreme I ty and 
ease of adjustment. It is made of 
construction of modified re< tangular form. ad- 

table parts offer a three point support, each firmly 
attached to the base so that no vibration or lost nio- 
tion is possible. Both adjustments are controlled 
wing nuts, cither of v. hub may be ted by one 

hand while the position of the lantern is fixed by 
movii i proj< nd of the instrument with 

the other. It is not necei to touch the hot lai 



house while making adjustments and inasmuch a-* the 
front elevating d« operates in an inclined slot 

it is not possible for the lantern to get out of control 
when the lock nut is loosened, Adjustments for front 
and sidi eleva n are separate. 

This b may be used with the Model Pi Balopti- 
con in connection with the lantern slide, film slide, 
or micro projection attachments. 

Specifications 

See specifications for Model B Balopticon. 

Prices 

\nv of the Model B Balopticoi d may be fur- 

nished with this base attached at an extra cost of 

$5.00. In ordering Spe< number which you 

desin I For example, No. 1050K Model U Balopticc* 
with BDT adjustable tilting base, would be $62.50 

>u wish this Model Number 

furnished u ith the B DT base. 
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The New Overhead Projector 




v<-r\ user of the Balopt ic< »u has undoubtedly! at 

ne time or other, wished that he could face his 

class or audiei < and at the same time operate Ms 

n projector, I his would eliminate annoying waits 

while slides were being i hanged i>\ an assistant. He 

so, no doubt, wished that the screen could l>< 

placed so thai • ; p< rson in the room could gee it 

arly and i asily. 

We now offer a new « Overhead Proje* tor i ith< 
is an attachment which will fit easily 
and qui I onto Mod< l i:. BD l . CL, CR, KRF, 
and KRMS Balopticons. This nc\i instrument ha 
eral definite advantages : 

1. The lecturer can fan Ins audtciin and -it the 

time operate hi- ow n machine. 

( hanging slides is extremely simple and can be 
d< >nt w hile talking. 

3. Slid* xn inserted right-side up. The lecturer 
ictl ■' hi audient e d< h 

4 in the picture to be stn ed ca n b< 

it. \«, ith a pen< tl on the slide, in tead ol 
tcr on the crc< n, 

. bi ing overhead, is i i » 1 > i isiblc t< 1 
in tl mi 



1145K. Overhead Projector. I on i ting ol lamphouse 
a a furnished with Model D Balopticon, including 
500-watt, 115 voll pre focused ba i Mazda lamp 
with glass reflector! IS feet «»' extension cord with 
• .hi in . ting plug and switch, i a ■ rhead projc* toi with 
horizontal table for supporting the slide, I im h 
diameter 7 inch projection lens, and first surface 
mirror in adjustable mounting complete in metal 
i -it i\ ing ( ase $75.00 

1148K. Overhead Projector. Consisting of BD1 
body, including 500-watt, 115-volt pr( focu ed ba i 
Mazda lamp with glass reflector, 15 feet of exten 
si< hi cord with connecting plug and switch, ovci 
head projector with horizontal tabl< for supporting 
the slide, ' \ inch diameter 7 inch focus projection 
len . and fir I urfacc mirror in adjustable mount 
ing, complete in metal carrying ca « $80.00 

1149K. Overhead Projector Attach™- tnf I onsi ting 
of upright support with horizontal table foi tin 
slide, I ■ .-■ inch diametei ? inch focu projection len 

and fir t urfao mirroi in adju tabli mounting $40.00 

1150K. Screen, White Opaque. 30 1 ( > in< hes in wood 
en frame with eyelet for hanging $ c ).so 
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Model CL Balopticon 




lgc 








The Model CL Balopticon. which ha* been espe- 
cially designed for lantern sink- projection at rela- 
tively long distances where large size pictures are 
required, is an ideal instrument for use in auditoriums 
or other large rooms where the lantern must neces- 
sarily be >o placed with reference to the screen, 

Ample illumination for pictures up to 12 feet in 
width is given by the 1000-watt, 110-volt lamp, but for 
larger size pictures the arc lamp or the low volt Ma/da 
u ith resistance is re< onimend* d 

A carrying case is not regularly supplied with this 
equipment, but one can be had as an extra 

Two of these units can be connected, one abovi 
the other, and the lenses fitted with an iris diaphragm 
dissolver or a dissolving switch, making an ideal dis- 
solving view equipment. The two units can be discon- 
nected t ,tMh and iwd alone. 

Specifications 

Base — Consists of metal feel on bottom of lamp 
house and front metal standard of one piece with 
front board, the whole carried on sliding rods; front 
standard provided with elevating device for tilting in- 
strument as desired. 

Lamp House- -Measures 13] . inches long, 14 inche 
high and 7'j inches wide, light-tight, constructed ol 
double walls with air space between and provided with 
large, light-tight door on the side— conforms to t 

rigorous requirements ,>t li.urds of I'mlerwritei 

Illuminant — Hand-feed arc lamp for direcl or alter 
natii urrent with adapter, for small carbons, ]mm. 
watt, 110-volt, e iUed Mazda lamp 30-volL 30-am- 
pere (WO-watM Ma/da. 

Condensing System— Our regular double system in 
ventilated mount; diameter. 4 1 , inches 

Slide Carrier— DouM, . arricr No 1375K, with eh 
vating de\ it i 

Bellows— Mounted OH metal frames which slide in 

metal ways with i sion sufficient for 18-inch focus 

lens 



Projection Lens — Balo lens, with rack and pinion 
adjustment. 

Dimensions - I ■ ngth, extended. 33 inches without 
lens : height, 14 inch* 

Weight —Without ca 

With Arc Lamp 

1165K. Model CY Balopticon, with hand-feed a 
lamp; double slide carrier; I inch diameter, 8-inch 
fo< us projection lens in rack and pinion i 
mount $89.50 

1170K. Same as abov but ith 10-inch fo< 

lens $89.50 

1175K. Lm« as al><>\<. but with 2 h diameter. 
16-inch focus lens $97.50 

1180K. Same as above, bu with 12-inch 
lens $97.50 

1185K. Same as abovi but with 15-inch »cus 
lens $97.50 

1190K. Sami as abi but with 18-imli w- 
lens $97.50 

With Mazda Lamp 

U95K. Model CL Balopticon, with 1000-watt, 110- 
>lt, Mazda lamp with ground and polished glass 

reil. < !<>r and V; -inch diameter, 10-inch focus pi 
ction lens . . $95.00 

1200K. San as al>o\ but with 12-inch focus 
lens . . $95.00 

1205K. Same ali-iv hut with LS-inch fo< 
lens $95.00 

1210K. Samt as »ove, hut witli 18-inch us 

lens .$97.00 

Note — Nr>. I380K, n< anffing - ng 

i ilissnlvmg effect, may be sul'stitut. .1 for J tra. 
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Model CR Balopticon 

Combined Projector 




The new CR Balopticon was designed to meet the 
increasing demand for a high grade combined pro- 
jection machine. It is an ideal instrument for school 
use from both an educational and entertainment stand- 
ing This Balopticon project- both lantern slides 
and opaque objects, such as photographs, drawings, 
map?;, postcards, actual specimens and solid objects. 
It takes the place of the CRM model and incorporates 
the following features: 

The lamp house has been designed to make possible 
the use of two 500-watt lamps instead of the single 
1000-watt lamp which was used in the former CRM 
These two lamps are backed by parabolic mirrors and 
give excellent, even illumination over the entire area 
of the projected image. 

A third 500-watt lamp provides excellent illumina- 
tor lantern slide projection. A tumbling switch 
instantly changes the type of projection from lantern 
slide to opaque and vice versa. 

Th lens systems are corrected for flatness of field 
and critical definition, and the images obtained from 
both the lantern slide and opaque projection are ap- 

oximately the same sire on the screen. 

The upper lens system which is used for opaque 
projection is adjustable by means of a long spiral 



aluminum bearing which affords a quick smooth ac- 
tion. The lens has a 25-inch focal length. 

The lower lens system which is used for lantern slide 
projection is adjustable by means of a rack and pinion. 
This system is equipped with a 12-inch focal length 
lens. 

A motor driven fan at tin side of the machine is 
standard equipment and provides the proper ventila- 
tion for keeping the instrument cool. 

Another new feature which makes for ease of 
manipulation is a mechanically controlled object holder 
which raises and lowers the platform upon which the 
objects are placed. This device will hold the platform 
in any desired position so that the operator has both 
hands free to insert or remove the specimen. The 
opening at the bottom of the lantern takes a 7x8 inch 

object 

The CR Balopticon is strongly built throughout. 
Double walls serve to give added strength to the in- 
strument as well as provide a means to keep the outer 
II cool. 

1226K. Combined Balopticon. For projection of 
opaque objects and lantern slides with 25-inch focn- 
lens for opa<|ue objects and 12-inch focus lens for 
lantern slides; three 500-watt Mazda lamps; electric 
motor driven fan $290.00 

1231K. Post Card Holder, Extra 2.25 
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New Model LRM Combined Balopticon 




Model LRM Combined Balopticon. Combined Bal- 
opticons for the projection of both opaque ol 
and lantern slides ) of $e\ eral different types have 
\<< en made by the Bausch and Lomb Optical Com- 
pany for a number of \ears, and have come to be 
I .1- standard wherever such equ n1 is 

required [*heir scientific and technical staffs art- con- 
stantly striving to improve equipment in on«- n pect 
or another, and details of construction arc continually 
the subject oi study and - riment. 

It is with considerable pride, therefore, that we offer 
this it* u i ombined Balopticon, Model LRM, which 
succeeds the JCR M Model. The latter has been a vei 
popular lantern for a long time, and it was only the 
sibilitj -a decided improvi 'tit- that caused it to 
be disconl inued. 

Perhaps the most outstanding feature of the new 

equipment is the amount of light proje< ted upon the 

n. With a 115-volt, 501 ttt lamp, which can 

be operated from any ordinary lamp socket, it excels 

in tin- :• sped any lantern with a similar [ighl source 

er offered, This has been accomplished h> the use 
of a speciall] . parabolic reflector which 

directs the light uniformly ovei the entire surface ol 
the opaqu l This reflector is supplemented bj 

chromium plated metal reflectors pla< i d along the 
and in front of the object. 

The illumination of opaque objects for satisfactory 
projection in the da-room and other medium-sized 
rooms is a problem which has long occupied the at- 
leiitmri of many optical engineers. While it is not 
possible to approach the brilliancy obtained with lan- 
tern slides, we are. nevertheli certain thai the LRM 
Balopticon will appreciably increase the range of u - 
fulness of the opaque projector and will permit its 
operation under conditions heretofore considered im- 
practical. 

Jatisl pr< ei tion oi ts neces 

the use of a room at least parth darkened. The d 

room, the brighter the pictun will appear. It is 

also tarw of < ourse, that for a given room, the smaller 

■ ture the more brilliant it will appear, since the 

,1L ' ! ' entrated in a smaller area. This new Bal- 

opl will project larger pi< tures under lighter ro< 

than 1 be« n p ble with a 

similar light source. In the classroom thi n im- 

porj • • or, in the takii t< I maintcnai 

™ d pline as well as the ability to o 1 fine detail 

in the picture without - train 



Another noteworthy feature of the LRM is t 
improved quality of the lens for opaque projects >n. 
virtue of Bausch and Lomb having their own opti- 
:— -plant the> are able to devi that will 

meet the theoretical n lents of theic I 

signers, and the result in this instance is a lens havii 
unusual flatness of field, critical definition and hig 
light transmission. It is, m r, mounted in a \ 

substantial and smooth-working spiral focusing mount. 

A lens ,v _> inches in diameter and of 14-inch focal 
length is supplied for opaque projection and om 
1 A im lies diamt h nch focal length for lantern 

slide projection. Tin se local length- were s< 

it possible to use the Balopticon within a rela- 
tively short distance from th< i so thai tl 
speaker would be abh to operate it and still be at 
front of the group. 

\t fourteen feet from the screen, a picture 6 
ide will be projected and will be ii 

sed ii e accordingly as the distance is increased 
or decreased. The smaller the screen image the 
brighter will be the illumination. In a thorou. 
darkened room and using an aluminum coated screen. 
pictures up to 10 feel in width ma\ be projected wil 
satisfactory illumination. The better the quality of tl 
object picture as reg; ntrast, of outlii 

reflecting surface, etc., the better will be the result!) 

i - n imagi 

Subjects up to 6 inches square can be projected at 
e time, although ob - oi much larger in 

be placed in the object holder, which is near the cen- 
ter of a 14-inch Two postcard hoi 
ways adjustable from 2% up to 4 inches widi 
supplied, and a flat plate sliding on th< top of t' 
object holder holds loose single sheets or cards against 
the dark chamber by spring tensio 

The entire construction of the instrument is rig 
and substantial. The dark chamber is well ventilat 
and does not become too hot for comfortable operati* 
even with g continued USC The instl 

completely finished in a dull black lacqui 

1260K. Combined Balopticon for lantern slid* 
well as for postcard-, phot >graphs, < t. , » omplete 
\\ ith lantern slide at | 1 

ts-filled Mazda lamp of special d 
cord with switch and plug table postcard 
holders and plate for flat obje t $110.00 








No. 13701 
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Balopticon Accessories 





No. 1380K. 



No. 1384K. 




No. 1370K. 



1300K. Cable, rubber covered twin. No. 12 copper 
wire, for IS amperes, per foot $0.20 

1305K. Cable, rubber covered twin. No. 10 copper 
wire, for 25 amperes, per foot $0.25 

1310K. Cord, lamp, rubber covered portable, No. 14, 
per foot $0.12 

1315K. Cord, lamp, rubber covered portable. Xo. 16, 
per foot $0.08 

1320K. Carbons, cored, ft-inch diameter. 6 inches 

lon li. per ten $0.80 

1325K. Carbons, cored. iV.-inch diameter, 6 inches 
long, per ten $0.80 

1330K. Carbons, cored, ft-inch diameter, 6 inches 
long, per ten $0.80 

134lKa. Mazda Bulb. 500 Watt Edison screw type 
base Mazda lamp. For use in older style Balopti- 

ns made previous i" the adoption of the pi 
focused bulbs listed below. In ordering, be sure 
to specify the style of lamp base, pre-focu^-d or 
si rcw type $4.25 

1341Kb. Mazda Bulb. 500 Watt Pre-focused base 
Ma/da lamp for use in the new style Balopticons. In 
ordering, be sure to specify the style of lamp base, 

pr CUSed or screw type $4.50 

1343K. Bulb Only. 1000-watt, 110-volt, Mazda 

lamp $9.00 

1351K. Bulb Only. 14-ampere, 30-volt, Mazda 

lamp $6.00 

Cloth and Aluminum Screens 

1360K. Screens, made of heavy cloth, specially pre- 
pared: mounted on spring rollers. 
Size, feet 6x6 8x8 10x10 12x12 

Each $8.75 16.50 34.00 55.00 

1365K. Screens. Aluminum, made of heavy material 
with a metallic surface, mounted on Spring rollers 
Recommend* d in all work requiring brilliant illumi- 
nation. 

S^e. feet :n 8x8 10x10 12x12 

Each $11.50 22.00 45.00 70.00 



Translucent Screens for Daylight Projection 

1370K. Screens, Translucent, Daylight. Subjects 
shown through (the projection lantern i- generally 
placed directly behind the screen I these screens ap- 
pear clear, sharp and with all their original color, 
contrast, beauty and detail. Furthermore, the sub- 
jects presented may be viewed from a wider angle, 
Without distortion, than is possible with the ordi- 
nary screen. Darkened or specially equipped rooms 
are no longer needed when translucent screens are 
used, hence their growing popularity. Each screen 
is provided with a supporting frame and a special 
demountable metal tripod. Phis provides portable 
outfits which can be readily moved from place to 

place. Made in four sizes as follows: 

Si/e Xo 1 2 3 4 

Size, inches 24x30 30x36 36x45 48x60 

Each $22.50 30.00 40.00 55.00 

1375K. Slide Carrier, double, for ^ ' , n-I ' . -inch slides, 
with automatic elevating device $2.00 

1380K. Slide Carrier, New Semi-Dissolving Type. A 
double earner operated entirely from one side. As 
a new slide is fed forward, the preceding slide is 
automatical 1) returned and the metal shield which 
travels with the slide obliterates all movement of 
the slide on the screen so noticeable in all other 
double carrier- and other types of slide changers. 
I Ins approximates a dissolving effect, thereby 
relieving all eye-strain. Designed for 3#x4j4-inch 
slides $5.00 

1382K. Projection Cell, Glass. For use in conm 
tion with a lantern for projecting insects, small fish, 
worms, leeches, Paramecium, etc., upon the screen. 
May be used dry or filled with water or other liquid. 
\lso suited for the lantern projection of capillary 
action, crystallization, chemical action, etc. Tits 
into the slide stage of any lantern designed for the 
projection of standard lantern slides. 

Made of three piece* of glass joined together by 
an alkali, acid, alcohol, and water resisting cement. 
Measures 10 cm. high by 12.5 cm. long $4.00 

1383K. Platinum Electrodes. For use with No 1382K 
I- >r showing electrolytic acti »n upon the screen. 

Each electrode is mounted upon a hard rubber in- 
sulating block with binding post. Per pair. $4.00 

1384K. Electric Projection Cell or Voltameter. Con- 
sists of Xo. 1382K Cell with pair of Xo. 1383K 
Electrodes. Excellent for the demonstration of elec- 
trolysis, chemical action and crystallization by the 
projection lantern method $8.00 
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Lantern Slide Boxes 





No. 138SK. 



No. 1390K. 





No. HOOK. 



No. 1405K. 






Bar M 
Bar M 




Bar Mc 


•t 


Bar M; 


t 


Bar Mj 

Bar M; 



No. 1410K. 



I he lantern slide boxes li *t» -I I- • . tin fii 

obtainabh II: i i mad< of I'.. d i ivcrcd v\ ith 

bla< K I-* >ok i | 1 h .,!,,! imitation 1- tci pi 

(1 <>} the bcsl qualit) I, i ;cept ■ -i th 

w In- li ' I ained blai The ha\ i 

I hese I" ixi m < l} ,|, , 

>i lanh i n slides in ord< r, for 
and a - a | transpori I ' 

room i.. anotln . one building to anotl 

with ;i minimum -Ian. •{ bn aka ■• in* e tl 

!l,; "" quipmenl it will pay to buy .-nix tin b< 

138SK. Lantern Slide Box, Stock Box. 

stained Mark. un< o\ $1.20 



1390K. Lantern Slide Box. Cloth ty, 

$1.75 

1395K. Lantern Slide Box. 

with i ..|. I mi slides (V 

$3.00 

HOOK. Lantern Slide Box. I 
tation leather with removable cover. . ... .$5.00 

1405K Lantern Slide Box. Cap 
tation leather with removable cov< i 

de bo . . .$8.00 

1410K. Lantern Slide Box. < apa 
T.it ion leathi r v\ itli renu $7.50 



Page 234 



CHICAGO APPARATUS CO. 



SMilvay 



Apparatus for Magnetism — Section 



Apparatus for Magnetism 



Section M 




Nos. 13M-15M 




Nos. 23M-24M. 



[in c 



-*s s» — 

HICAGO APPARATUS CO. 




No. 18M-19M. 
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No. 10M. 



j ■■ 



jlj 




iC/X 



8M. Astatic Needle. Two similar magnetic needles, 

ach 15 cm. long, fixed to a short metal tube with 

gate cap, on stand with pivot. The poles point in 

i"~ite directions. This arrangement neutralizes 

the directive action of the earth and makes this 

type of needle extremely sensitive $1.50 

13M, Bar Magnets. Steel, hlack finish, 50x6x6 

M" $0.15 

14M. Bar Magnets. Steel, hlack finish. 150x10x10 
m $0.25 

15M. Bar Magnets. Steel, hlack finish, 300x10x10 

mm $0.75 

18M. Bar Magnets. Steel, polished, 150x10x6 

mm $0.35 

19M. Bar Magnets. Steel, polished, 200x19x6 

mm ■ $0.50 

23M. Bar Magnets in Box. Two 150x19x6 mm. Xo. 

I8M Magnets in box with keepers $0.80 

24M. Bar Magnets in Box. Two 200x19x6 mm. Xo. 
I9M Magnets in box with keepers $1.25 



Cobalt Steel Magnets 



10M. Cylindrical Magnets, Cobalt-Chromium Steel. 
rhesc new super-strength permanent magnets are 
made from a cobalt-steel alloy invented by Prof. K. 
If "H da of Tokio University u htch possesses the 

markable property of having nearly 3.5 times the 
magnetic r< tentivity possessed by Tungsten steel, 
the material fr<»m which the best grades of bar mag- 
nets are made. Hence size for size these new mag- 
nets have approximately 3.5 times ihe magnetic 
ngth of ordinary bar magnets. Tor this reason 
they will add new force and create new interest in 

periments in which they are used. Their poles 
will attract and hold more iron filings. Likewise they 
will attract and hold a longer series of iron tacks. 
brads and small steel balls. They will repel and 

tract suspended magnets over far greater distances 
In induced current demonstrations they will pro- 
duce far larger galvanometer deflection^ 



In addition they make possible some strikingly new 
demonstrations. Thus, if two of these magnets, alter 
haying been held side by side with their like poles 
adjacent, are released on a smooth surface, they will 
roll 50 to 60 cm. apart, so great is the repelling 
force. Naturally the attractive force is also very 
great. This can be shown by holding two magnets 
10 cm. apart, parallel and with their unlike poles 
opposite each other on a smooth surface and then 
releasing them, They will roll together with con- 
siderable display of energy. If one magnet is sus- 
pended vertically from the end of a cord about 24 
inches long (the cord bring attached to the end 
face of the magnet by means of wax), it will on 
approach of a second magnet be repelled or attracted 
over wide arcs. This method is especially suited to 
demonstration before a large clas V If the unlike 
poles of two magnets are dipped into a tray contain- 
ing iron tacks, brads, or -mall steel balls, they will 
pick up an enormous number which on separation 
>«f the magnets to a distance of 4 or 5 inches will 
arrange themselves in a long chain — making a beau- 
tiful demonstration of induced magnetism. Plotting 
the lines of force about the poles by the iron filings 
method takes on new inten -t because of the greater 
strength of these magnets. Many other startling 
experiments will suggest themselves to the user, once 
he has become familiar with the remarkable magnetic 
strength of these new magnets. 

Made in three sizes: small, for individual students' 
use; medium, for teachers 1 and advanced students' 
use; and large for lecture purposes. 

Cat Xo lOMa 10Mb lOMc 

Length, cm 5 12.5 18 

Diameter, mm 6.5 10 14 

Per pair $0-35 1.35 5.00 

170M. Steel Balls. In certain demonstrations with 
magnets, especially with the Cobalt-Chromium tvpc 
like our Nos. 10M and 184M. these small, bright, 
hardened, polished steel balls are more satisfactory 
than iron filings. Between strong unlike poles they 
will arrange themselves in long, continuous chains, 
which can be readily seen by the class. Diameter. 
% inch. In packages of ino balls. Per package. $0.25 
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No. 184Ma, No. 184Mb 



Cobalt Steel Magnets — Cont. 

184M. U-Magnets, Cobalt-Chromium Steel, of round 
cross section. Made from the same cobalt-steel all 
as our No. 10W Cylindrical Magnets, bene* pos 
the same magnetii strength, The small size is suita- 
ble for all work in which horseshoe magi i ts are 
ordinarily employed; while the la is suited 

for all work in which 1. U-magnets are ordinarily 

employed. IVah. because of tl it sti th 

produce striking results and ^tartlmi* effects in all 
i cperiments requiring either horseshoe or U-shaped 
magnet 

Cat. No 184Ma 184Mb 

Length, em 7.5 12.5 

Cross-sectional diameter, nun. 6 10 

Distance between ■ :i \ 50 

Each $0.75 1.75 

26M. Wobbly Bar. The design of this device origi- 
nated ni the Research Laboratories of the American 
Telephone & Telegraph Company. The upper steel 
bar floats in mid-air in apparent defiance of the lav 
of gravitation. For this reason, this device has been 
widely commented upon in newspapers and mag: 
zines. 

It consists of two cobalt steel ma ts, made from 
the special alloy invi ! by K. Honda, a Japane 
metallurgist. The outstanding property of this new 
alloy i- its remarkably high degree of retent \\ 
The two mat,M are placed b< id guid* 

which permit freedom of movement, and which an 
mounted on a 5x10 cm wooden b i I he rcpellii 
power of thes< magnets is so great that the upp 
magnet float- in mid-air approximately an inch 
above the lower one. If the upper maj 
down in contact with the lower, w is instantly driv< 
off when the pressure is released. If one end only 
* 'I down the other end will retain it- elevated 
position. By removing the two magnets from their 
mount, their great repelling and at1 tive power- 
can In i hibited in other wa] For instance, if 
they are placed upon a glass with their lil 

pole- together, they will drive each other apart 
soon as the i ing foi ed. Again, if 

they are pl.i< ed ; cm. apart, with their unlike poles 
op ich other, they will be attracted with preat 

Tee. Ii one magnel is held below a glass plate 
and the other mai net placed above and t right 
angles to th; first, the latter will revolve I I and 
forth until it comes to res! parallel arid directlj 
above the lower magnet. ( h ■ ■ of th< - small ma 



No. 26M. 



No. 89M 



nets, which measures but 2*/4 inches in length, will 
hold a 6 inch bar magnet eight times its own .ht 
so great is its attractive power. The superior in- 
tensity of the held surrounding the poles of tin 
magnets, as compared to the held surrounding the 
poles of ordinary magnet-, can be effectively demon- 

" b I by the indt urrent meth< mployinj 
induction coil like our No, 298E connected to a porta- 
ble Galvanonv like our > "41 Other int. 
esting experiments with these highly powerful i 
nets will readih suggest themselves to the instruct) 
Vs illustrated $3.00 

89M. Cobalt-Chrome Magnet, Horseshoe Type with 
12 lb. Lift. A small compact in. possessing sur- 

prising strength. Will support nearly 25 tinv its 
own weight— or about 12 lbs. Useful for i 
laboratory and lecture purpose s I 
of armature. 45 mm.; pole- 25x8 mm.: disl 
\n\w een poles 15 mm.; armatur 25x31x10 
The latter is provided with a stout hook ....$1.25 

25M. Wood Strips. Of Plain wood 10x1x1 cm 
supporting blue print paper over bar n et in lit 
ol e plotting i riments. Per pair . $0.15 





m&ja^ 



CrtlCAtO 




No. 33M. 



No. 190F 



190F. Bar Magnet Support. Better and more i 
Yen lent than the suspended Stirrup. The carr: 

made of lightweight metal is balanced on a hardei i 
steel pivot mounted in the tw\ <>f a hard rubl 
insulating rod. A bar magni t or friction rod 
ing on tins carrier reacts readily to other magnel 
or static charges. Will hold any size bar magi 
or friction rod Without bar i el $2.50 

28M. Blue Print Paper. For taking print- of mag- 
netic field- In liqht-proof pack: of 24 shed 

I it No 28M 29M 30M 

Size, inches 4 5x7 8x10 

Per package $0.25 .35 .50 

33M. Breaking Magnet. Notched for breaking into 

Black finish, 100x6x6 mm $0.25 
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No. 38M. No. 38M. 
i 10 mm.) i-5 mm.) 




No. 38M. 
(40 mm J 




No. 38M. 
(50 nun.) 




No. 43M. 







No. 45M 
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No. 48M. No. 58M. 

38M. Compass, Magnetic. Brass cap needle, brass 

. card dial, beveled glass top. All except 10 mm, 
size are provided with ring. 

Diameter, nun 10 !•■ 25 40 5<) 

Each $0.15 .18 .25 .40 .55 

43M. Compass, Magnetic. Agate cap needle, brass 

raised card dial with 2 divisions, beveled 

glass top. Diameter, 45 mm $1.00 

45M. Compass, Magnetic, bood grade compass with 
aring needle, in brass case with beveled glass 

cover, needle lift lock and -lip cover. Silvered dial 
aduated in 2-degree divisions. Diameter, 4<i 

m $1.10 

48M. Compass, Magnetic. Agate cap needle with 37 

mm. aluminum pointer. Brass case, raided dial with 

_' divisions, -top for needle. Useful in making gal- 

\ am isci >pes, galvanometers, etc. Diameter, 

| nun $1.25 

53M. Compass, Magnetic. Agate cap needle. A low- 
priced but high-grade compas>, with dial of enam- 
eled card graduated in 5° divisions. The needle IS 
of special steel, heavily magnetized. The case is 
brass, gunrnetal finish, and has a diameter of 40 
A heavy beveled glass serv< - as a cover, mak- 
g the whole practically dust and water-tight $0.75 

58M. Compass, Magnetic, Hahn's. A 25 mm, compass 
mounted on a 35 mm. brass plate with four notch* 
in it. Dial ha- two black lines on it which pass 
trough the center of the compass at right angles 
to each other. Beveled glass top, bra— cap needle. 
For tracing lines of force about the poles of a 
magnel $0.90 

60M. Compass, Magnetic, Sight. A 50 mm. compass 
with folding sights, one with a vertical hair line, 
the other with a vertical groove, permit readings to 
Bar needle, 30 nun. long, with agate cap 
A stop locks needle ns1 glass wlieii compa 

il in use. Brass dial is graduated in 2 <\\\ isions. 
With hinged cover $6.00 

63M. Darning Needles. About 7.5 cm. long, 25 in 
pa< icage. Per package $0.25 

MM. Dipping Needle. Delicately mounted needle, 10 
cm. long, on bra— stand with graduated arc. . . .$3.00 




No. 53M. 



No. 60M. 



70M. Dipping Needle, New Milvay Demonstration 
Form. In use, an unmagnetized steel knitting needle 
is first balanced in a horizontal position, then magne- 
tized and inclination due to magnetization deter- 
mined. < »n -land with graduated are and pivoted 
bearing. Complete with tweh e knitting 
needles $3.50 

73M. Disc, Magnetic- Steel. 75 mm. diameter. Strong- 
ly magnetized to show distribution of magnetism in 
a disc $0.50 





No. 68M. 



No. 70M. 
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No. 75M. 
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75M. Earth Inductor with Current Coil. Milvay. I 
measuring the horizontal (H) and vertical I \ I i 
i" i "< i ..[ the earth's magnetic field by the ballistic 
galvanom< I A current coil or secondary 

winding consist of about 50 turns with in n- 

dent binding post terminals, provide - a new and 
-mipk-r ill- . 1 1 . termining the current sensitiv- 

itj or figure of meril <ki of the galvanometei «: 
ployed After tin- throw resulting from rotal 
01 the coil ni the earth's field ha- been observed, the 
• oil is kepi in a fixed position and a current of ' .vn 
value i^ made to flow through the current coil I h< 
interruption of tin- current will induce a current in 
t,: ' ' du< tor coil, from the resulting throw of which 
the constant of tin galvanon eti in b< readilj d 
termined. >od i- employed in the construction 

of this new instrument, consequently warp is 
impossible. It is made entirely of metal and fini 
rim-died. The improved springs, release, and Mop em- 
ployed assure sudden and accurate rotation through 
iso . Since the i area of the coil and tl 

umber of the turns in the coil must he known t.. 
calculate the final results, such data is given in a 
plate attached to each instrument. 

Specifications 

Eff< i of tin- i oil, approximately. .300 sq, cm. 
Number ••: turns in indu< t<>r coil, appi iat< Ij 1000 

R' -' ' of indui toi coil, approximately. .410 ohms 
Number of turns in current coil, appi 
Resistan. e oi - urrent coil, app 1 ohm 

Uv« rail height - a apparatus . .28 cm, 

f The apparatus is designed for use with equal ease 
in either horizontal or vi ,1 position Sprii 

iision regulator with thumb sere* control i^ pro 
Vlde(l From a standpoint of construction, workman- 



• \- 1- I itch. I hysj, - I i l niV( | 



trance and performance, this new MIL- 
VAY instrument tar els previous models $60.00 

76M. Distribution of Magnetism Apparatus, Row- 
land's. For USC, in connection with a ballistic ^al- 

I X--. 22$ and .i clamping k< > | N 

658E), in the stud the distribution of magnetis 

in a har magnet. See Exp. 34, General Physics for 
the Laboratory by lavl<»r-\\ >n-Howe. ( 3tS 

"i a lSxlxl cm. magnet contained in and at t 
- enter of a hollow brass tube, 51 cm. long by 16 mi 

in diameter. For convenience in observing tin i kd 

•ints on the graduated tube at which the end 
the ma I In. and also for n tring the length 
of the magnet, both ends are i osed through hoh-- 
in tin- tub* s. I he graduated portion is 40 cm. lor 

divided m mm and numbered every cm. from 

40. 

The movable coil contains exactly 1200 turns, 1; 
•* resist aboul 160 ohms, i- w ound on a b 

lite bobbin and provided with binding post terminals. 
I o limit it ^ movement for all steps oi a test to 
definite distance — 1 cm. or so — suitable doubli ps 
are provided. The arrangement is su< li that tin 
stops can be -lotted alonj d clamped at anj poi 

i the tube without disturbing their distance apart. 
Since the galvanometer deflections an- propo al 

her of hi a' force threading th- 
net between the two stops, it i^ i nt thai 
moving the stops al<.n^ to include all portio 
tin length of the magnet, the ma 

' li portion may 1>.- i ured. From the data o 
tained a curve max be plotted showing 
bution of magnetism in the magnet, 
b< i i the p. .lev calculated, and 
tween tin- dist and the actual length of tl 
magnet comput The fine workmanship, i nt 
finish and urate graduations in this Mil/ 
product will appeal to the t critical user 
phj sical instruments $15.00 
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No. 83M. 



No.90M 



No. 78M. 








No. 92M. 



No. 340E. 



78M. Floating Magnets. Set of six small niacin tized 
needles with cork floats. Per set $0.30 

83M. Horseshoe Magnets. Best quality, extra heavy. 
Standard shape, painted red. polished poles, with 
kee per. 
U ngth, cm 7.5 10 IS 

Each $0.15 .25 .40 

88M. Horseshoe Magnet, Compound- Two Xo. 831VJ 
15 mi Magnets locked firmly together and furnished 

with 1 r $2.00 

90M. Hysteresis Coil. Designed t<» meet the require- 

- ol Experiment Xo. 15 in Milhkan and Mills" 

"Electricity, Sound and Light." The soft iron ring 

pic measures 1*> « m insid< diameter and has a 

Cro ectlOn diameter ot 13 mm. The primarv wind- 
ing is in two layers of about 43? turns each, and the 
t' rnini.il- ..1 » ach layer are b rough 1 out to a separate 
pair of binding i><Mn. Thus either or both layers 
can l>- connected into circuit The secondary (,r 
test coil consists of 7. ; turn- ot" fine wire, the termi- 
nal- <a" which are com I to a third pair of hind 

posts. * Mi finely finished base, IX cm. diani- 

ef " $10.00 

340E. Commutator, Rotary, Milvay — Improved De- 
sign. For the complete demagnetization of test sam- 
ples of iron and steel in magnetization and In stcresis 
e periments, This commutator is for connection into 
a test 1 "il circuit through which a battery current 
(T)A 1 i- flowing, as outlined in Millikan and Mills 1 
Experiment No. 15. By moving the crank of the 
commutator the direction of the current is mad. to 



undergo a series of rapid alterations. If at the same 
time the current is gradually decreased to zero, the 
n sidual magnetism of the test sample inside of the 

coil will also be reduced to zero with not predispo- 
sition toward a magnetization in any one direction 
other than that of the magnetizing force. 

Positive, self-cleaning brush contacts, high com- 
mutator speed at ordinary crank speed through easy- 
working gears, and massive yet simple construction, 
characterize this Milvay product 

The base, 12.5x17.5 cm., is of cast iron with crystal 
black finish. The brass parts, except commutator 
lace, are nickel-plated. The gear mechanism in the 
base is exposed for easj oiling and inspec- 
tion $45.00 

92M. Rheostat, Switch (Gaertner). Designed for use 
in connection with Xo. ( )<>M Hysteresis \pparatus, 
for determining magnetization and hysteresis dia- 
grams * >f iron as described in M illikan and Mills' 
Exp. No. IS. The apparatus consist- of seventeen 
carefully wound resistance coils, connected in paral- 
lel and controlled by individual knife switches. The 
resistance of the coils range from 1200 ohms to 10 
ohm- 111 such ratios so as to permit adjustment of 
resistance of any desired magnitude across the bus 
bar. The resistances are protected by a finished 
hardwood housing and the whole mounted on a hard- 
wood base The bus bar is fitted with two binding 
pi >stS for connections. The approximate resistance 
of the rheostat with all switches closed is 3.5 
ohms $50.00 
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No. 95M. 



No. 103M. 



No. 118M. 



No. 128M (Top). 










No. 133M. 



93M. Iron Filings. I in 4 ounce carton 

Per carton $0.15 

94M. Iron Filings. Fine, in 1 lh can- 

Per carton $0.30 

95M. Iron Filings. Extra fine qualm. 1 lb. in glass 

r vv itli im. r top. Per jar $0.45 

98M. Iron Tacks. Small. Per package 15 

103M. Iron Core. oft iron, horseshoe shap< \- 
used in Millikan, I ami Bishop's * ourse. . . .$0.10 

107M. Iron Rod, Soft. Round, 10 cm. long, 6 mm. 
diameter $0.10 

108M. Iron Rod, Soft. Round, IS long, 13 mm. 
iameter . . . $0.15 

110M. Pair of Rods. One each of wood and 
iron, - es, foi us< in th< study of the con- 
struction of the lectromagnet as outlined in Exp. 
; 7 of Fuller, Brownlce and Baker's Manual. 
Per pair $0.15 

113M. Knitting Needles. Polished steel. 

Per dozen . . $0.35 

118M. Lodestone. Natural Magnet I 
of n tic in n ore $0.25 

128M. Magnet Board. V .1 in Millikan, < iale and 
Bishop's Course ide of finely finished wood. 



22 5x30 cm. One side is grooved to fil either N 
14M or Xo. 18M Bar Magnets, the other side 
fit Xo. 183M I Magnet and Keeper $0.75 

129M. Glass Plate 22.5x30 cm. For use in connection 
with Xo. 128M in revealing magnetic fields bj the 
iron filings method . . $0.35 

133M. Magnet Model. Milvay. New design. For il- 
lustrating the molecular nal of magnetism. Con- 
sists of 24 bar-shaped magnets, about 19 mm. loi 
each on s< »t, mounted on 15x20 i m. hard- 
wood i The glass plate is so mounted as to 
prei n< the magnets from tailing oiT their piv< 
and getting lost; will be found a great conveniei 
in using and storing the apparatus . . $9.50 

134M. Magnetic Combinations, Lantern Slide Type. 
Small thin permanent ma - moui 
glass pi. u. 4 in* For use in pn ion 1. 

tern. All poll = an plainly mark< : \" or "S" a 
ti - -< markings appear clearly in th< ecn imagi 
When used with a vertical projection attachnu 
iron filings can be utilized to reveal on the 
t he fields surrounding the various combinati 
1. Single magnet; 2. Neighbi north and south 

poles; 3, I wo adjacent north poles; 4. Two ad 
cent south pole* N irth and south pole v. 

oft iron pieo between them. 
Per set of five $3.50 
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Nos. 138M-143M. 



No. 145M 





No. 150M. 



No. 148M. 




No. 154M. 



138M. Magnetic Needle, 15 cm., brass cap, on stand 
with steel pivot $0.75 

143M. Magnetic Needle. 15 cm., agate cap, on stand 
with steel pivot $1.25 

145M. Direction of Current Flow Apparatus. Visual- 
izes the direction of current and is, therefore, valua- 
ble in demonstrations with magnetic needles for 
showing the relation between the direction of the 
current and the direction of deflection. In use, it 
is connected into circuit so that the current through 
it will flow in the direction indicated by the arrow. 
Has insulating handle and binding post termi- 
nals , $3.00 

148M. Magnetic Needle, Declination and Inclination. 
A f i r > t -class instrument of finest finish and work- 
manship, The magnetic needle, 8.5 cm. long, sup- 
ported on adjustable agate bearings, is so mounted 
that it can be brought into any conceivable plane, 



while the two graduated circles permit of its posi- 
tion being read with accuracy. Both circles are 
graduated in degrees. Mounted on tripod stand with 
three leveling screws $50.00 

150M. Magnetic Screens. For use in experiments on 
magnetic transparency. Set contains one sheet each 
of copper, glass, iron, tin-plate, and zinc, 7.5x7.5 cm. 
Per set $0.40 

153M. Magnetized Steel Rod. As used in Carhart and 
Chute's Course. Length 14 cm.; diameter, 3 
mm $0.15 

154M. Magnetometer, Simple Form. For comparing: 
(1) field strength of a magnet at different distances, 
and (2) the magnetic moments of two magnets. 
Consists of a mahogany finished board with ledge 
against which magnet under test, slides, and mm. 
scale reading to 50 cm, both ways from the center. 
Complete with high-grade jeweled compass, and 15 
cm. long bar magnet $4.00 






i 
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No. 155M. 



No. 4200IVL 



155M. Magnetometer (Gaertner) Specially designed 
for Millikan and Mills' Exp No 2, and <■' iilar 

• cperis ts for determining the horizontal inten- 
sity of the earth's magnet i< field to a considerabli 
«:■ ^rcc of a i- on racy, rhe apparatus consists of a 
non-n i ti« m atlj finished, cylindr* a] housii 

fitted with an ol>-er\ ation uiimI.oy opening 

uprij ion tub< independently supported : 
three pillars from the base of the instrument, con- 
sequentlj pi rmitting the removal of the housing 
without inti g with the suspension. The su 
pension consists of a specially selected unspun silk 
fibre. one end of which is permanently attached to 
a gradual' d torsion head fitted with index, ro tl 
other end. a very lighl plane mirror with five small 
magnets is held in a suitable mounting rhe ap- 
paratus i- supported on .1 substantial brass tripod, 
fitted with L ews and provision for ro- 
tating it about the \ 1 rtical axis Magnetometer onlj . 
without meter sticks or support* $30.00 

156M. Suspension System for No. 155M (Gaertner). 
For replacement. Consisting ol a specially unspun 
silk thread with mirror held in a suitable mounth 
carrying small magnets $4.00 

4200M. Magnetometer (Gaertner). The apparatus is 
somewhat similar to No. 155M, but < blj 

larger and is intended for determining the Mil of 
the defl nel us< d with No. 155M and for < : 

termining the vain, of H in a different locality ] 
comparison, rhe suspension system consists of a 
bar magnet 6 mm. square and 70 nun. I 
pended in a suitable support, with plane mirror and 



bras? inertia ring, the whole an un- 

pun -ilk ■ the ad. 

rhe br; inertia ring is intended for checking the 
moment of inertia of the suspended n 1 t and is 
accurately machined so as to permit calculation of 
its moment of inertia from the g< ica! 

surement d arranged to fit on the magnet. The 

cylindrical housing 1- made of brass itlj fini 
ami provided with an obsen ind< >w. Tin- 

suspension tube is also of brass supported inde- 
endently of the hou- quentlj permittii 

al of the housin ithout interference ol tl 
suspension. The wl is supported on a b 

tripod, fitted with leveiinj with provision for 

rotating the apparatu- about th< rtical 
netometer, without meter sticks and suppoi .$36.00 

4205M. Suspension System for No. 4200M (Gaert- 
ner). For replacemei * of a silk fibre 

1 tli plan- mirror held in suitable mountin 
supporting a d< flection magnet 6 mm x 6 mm. x 70 

nun., and a bi .1 ss in< rtia ring $6.00 

4210M. Magnet for No. 4200M (Gaertner). For 1 
placement Approxim; mm. square and 
nun. lone. full] machined to Facilitate computa 
tion of the moment of inertia , $1.00 

4215M. Supports for Meter Sticks (Gaertner). I 
with No 1 ;; M -a No. 4200M 
four neatly finished turned v sup] 
with suitable bi clamps for holding meter sticlk 
illustration sei No ' Set of four $6.00 

358M. Meter Stick. M raduated in milium 
and ! - inches. Suitable for above ratus $0.35 
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No. 178M. 



Nos. 183M, 185M, 
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No. 69B. 



No. 159M. 






158M. Magnetoscope. Simple bottle form with mag- 
net suspended from stopper $0.90 

159M. Magnet with Spherical Ends. Robison's. A 
long, slender, cylindrical rod with hardened and 
magnetized spheres at the ends. In this form the 
poles are localized at the center of the spheres, thus 
simplifying measurement and computation. Polished 
and chromium plated to prevent corrosion. Overall 
length. 25 cm $0.75 

163M. Sifter. Enameled tin, with screw sifter top; 
capacity, one pound iron filings. For sprinkling iron 
filings used in plotting magnetic fields of force .$0.17 

505F. Stirrup. Of heavy brass wire. 10 cm. long. For 
■upporting bar magnets, friction rods, etc $0.15 

69B. Support. Japanned iron base, curved nickel- 
plated rod with hook, height 37.5 cm. An excellent 
support from which to suspend stirrups, pith balls, 
tin-foiled eggs, hand balances, etc $1.50 



174M. Thumb Tacks. Of polished steel, 10 mm. di- 
ameter. In boxes of 100. Per box $0.25 

178M. Tube with Iron Filings. For illustrating the 
molecular nature of magnetism. Glass tube, 10 cm. 
long, closed at both ends and partially Idled with fine 
iron filings. When the filings are in the tube and the 
tube is stroked by a magnet, the filings become 
a magnet temporarily. On shaking up the filings 
in the bulb and replacing them in the stem, the 
magnetism will be found to have disappeared. .$0.60 

183M. U-Magnet. As used in Millikan. Gale and 
Bishop's Course. Length, 12.5 cm.; poles, 19x13 
mm. ; 50 mm. between poles $0.50 

185M. _Armature, Soft Iron. For use with No. 183 M. 
Size 75x19x6 mm $0.10 

188M. U-Magnet Support. A quick-acting tension 
clamp for holding No. 183M U-Magnet in a vertical 
position. Useful in induction experiments. .. .$0.65 
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Nos. 253M-254M. 



25JM. Caliper, Micrometer, Metric. Range, to 13 millimeters by hun- 
dredths of a millimeter. Fitted with ratchet stop which subjects all 
objects measured to the same degree of pressure, making it possible 

to take measurements with the utmost accuracy. The measuring sur- 
faces are hardened to prevent wear $4.25 

254M. Caliper, Micrometer, Metric. Range to 25 millimeters by hun- 
dredths of a millimeter, otherwise same as Xo. 253M ..$6.00 

256M. Caliper, Micrometer, English. Range. to 1 inch by .001 inch. 
With ratchet stop " $6.00 

257M. Case for Micrometer Caliper. Morocco leather covered, velvet 
lined ami provided with nickeled snap catch. Will hold either \ T o. 

2S3M, 254M or Xo. 256M $1.50 
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No. 258M. 



No. 259M. 



No. 261M. 



No. 262M 




i f 



No. 263M. 








/ 
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No. 264M. 



258M. Caliper, Plain, Inside. Polished steel; length. 
15 cm $0.35 

259M. Caliper, Plain, Outside. Polished steel; length, 
IS cm $0.35 

260M* Caliper, Plain, Double, [nside and outside pol- 
ished steel length, 15 cm $0.50 

261M. Caliper, Spring, Inside. Polished, tempered flat 
steel bow spring, with solid nul Length, 15 

cm $1.20 

262M. Caliper, Spring, Outside. Polished, tempered 
flat steel bow spring, with solid nut. Length, 15 
cm $1.20 

263M. Caliper, Vernier, [nside caliper, outside cali- 
per, and d< pth gauge < ombined, The most compl* te 
and most practicable caliper yel d< I. Ranges — 
to 12 centimeters by millimeters, with vernier by 



1 Ki millimeters — to 5 ixn hes by 16ths, with ver- 
nier t.\ 1 128 inches. Provided with thumb attach- 

ment tor easy operation of the movable jaw, Mad* 

of steel, finely polished $1.75 

264M. Caliper, Vernier, Thumb- Wheel Type. For 
inside, outside, and depth measui thumb 

when appli< d to the small knurled wheel ea sily 
m sliding jaw in or out, providing a smool 

ness of movement and a pr« control mver 

before realized in calipers of this type. Tl iding 
jaw i- also provided with a stop-lock for pi iting 
in- Fter a measurement has been taken and 

tor preserving a given setting during gauj 
lions Has English and n ■ scales graduated to 

5 im hes in ftrths, and to 12 cm. in 1 mms., readable 

by verniers to 1 1 28th S inch and to 1 10th nun. I 
hardened steel, finely i I plat* d $3.00 

265M. Case for Vernier Calipers. Of leather, will 
b.dd either No. 263M or No, 264M $0.60 
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No. 268M 



266M. Caliper Vernier, College Grade. Readable to 
1 10 of a nun. and 1 100<>th of an inch. A combina- 
tion inside, outside and depth caliper of the finest 
precision quality. Scales and verniers are engine 
divided. Jaws and body are 3.4 mm. thick, about 
twice that of ordinary calipers, and all * > and 
surfaces are ground to precise dimensions. As a 
result the movable jaw slides smoothly and easily 
with complete absence of play. The inner or con- 
tact edges of the jaws are true planes exactly nor- 
mal to the body at all positions. The top scale is 20 
cm. long, divided into millimeters, and is readable 
by inc. in- of a 9 mm. — 10 division vernier, to 110 
of a mm. The lower scale is 8 inches long, divided 
into 1 40-inch divisions, and is readable by means 
of a 24 4<) mch— 25 division vernier, to 1 1000th of 
an inch. The fine construction and extreme precision 
provides a too! of micrometer accuracy with a range 
many times that of a micrometer caliper. Made en- 
tirely of polished steel and furnished with leather- 
ette protecting case $6.75 



267M. Caliper Jaws. A pair of these jaws and a 
meter stick ( l / 2t 1 or 2 meters in length) makes a 
caliper that is suitable for measuring the length of 
linear expansion rods, torsion rods, and other long 
objects. The steel jaws are securely fastened to 
clamps thai are free to slide along a standard meter 
stick, and are provided with thumb screws for lock- 
ing them at any point. Per pair, without meter 
stick $2.25 

268M. Cathetometer. Range, 100 cm. For the precise 
measurement of differences in level-vertical dis- 
tances. The vertical pillar is a 30 mm. x 120 cm. 
white-nickeled steel rod mounted on a heavy tripod 
with leveling screws. The column is graduated to 
millimeters and the telescope slide is provided with 
a vernier so that readings direct to 0.1 mm. can be 
taken. The well-fitted long sliding sleeve provides 
smooth vertical motion exactly parallel to the pil- 
lar. Height adjustments are made by sliding the 
collar on which the telescope sleeve rotates. The 
telescope support is equipped with sensitive level and 
delicate tilting adjustment. The 25 mm. aperture. 18 
power telescope is equipped with cross-hairs, rack 
and pinion, and draw tube. Readings can be taken 
at distances of 55 cm. to 10 meters $100.00 
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No. 269M. 



269M. Chart, International Metric System. Valuabl iching the 

metri< stem. Contains full sized illustrations of metric standards 
length i, area (Square Decimeter), volutin i ubic Decimi 

. weigh! illali Kilo), etc . with corresponding units in 
t ; >. i i glis tern. Also comparison tables of Lengths, Areas, Vol- 
umes, ( apaciti* - and V' its in the Metric and English . as 
well as tables oi derivation of the names of metrii uni k41 
inches, n ted on cloth hack, with common roller $2.00 

4230M. Clock, Interval. For timing any laboratory pro* >r operation 

of 1 i" 90 minutes' duration; can be instantly set with a turn of the 
knob in the lower right corner to any exact number of minutes — l 

1 Right on the dot; when the desired number of minutes are up it 

rings . II persistently until answered and stopped by shifting the 
knob in the lowei left cornet to the "Off' position. Also a reliable 
timekeeper $7.50 

4240M. Clock, Laboratory (Gaertner). An 8-day, weight-driven cl« 
with a good reliable movement 

The gi are i efully cut and machined from hard rolled clock 
brass I he pinions and arbors arc ol teel, tempered and highlj 
ished The dial is 12 inches in diai i r with large Roman numerals. 
The pendulum beats full seconds; the bar is made of well easoned 
wood with a heavy bid). 6 inches in diameter. 

A platinum point at the end ol the bar swe< p a mercury con- 

tact, attached to the bottom of the clock case The mercury conta 
■ d with all iry adjustments. It is al quipi 

with a small cup in which the spilled n oiled The al 

brought to the binding posts on the outsidi of cas 
The nioverni i I is mounted in a beautiful mahogany ca inchi 

high and 20 inches w nl 'h glass paneled door $87.50 

4245M. Clock, Laboratory (Gaertner). I ! « same as No. 42 

with M.i eti( Contact $117.50 








Clock. 
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No. 4260M. 

270M. Clock, Dissected. For studying the mechanics 
"i .i wi ight-driven clock. Requires no mechanical 
^kill to assemble. \ mosl ingenious and remarkable 
assortment of clock parts, which a student can put 
together in a few minutes without the use of tool-. 
he assembled clock is neat in appearance and capa- 
ble of giving many years of l: * »< >< I time-keeping serv- 
ice. I he works are mounted on a card and arc suit- 
aMv designated by numbers and letters. The pendu 
him and wooden case arc separate. The whole is 
! in a neat box accompanied by full and simple 
directions. The part- arc so exactly and perfectly 
made that each fits precisely into it- proper plai 
No -■• rews -arc required, no special tools are neces 
sary. The parts are stronglj and substantially made 
d suffer no injury from ordinary handling. .$4.50 

271M. Compass, Pencil. Easily attached to common 
pencil. Without pencil Each $0.15 

272M. Compass, Pencil. I 'en, pencil, dn ider and com- 
pass combined. Provided with set nut. Length 5$4 
inches over all. Complete with extra leads. Each $0.40 

4260M. Compass Points, Beam. A pair of these points 
rid a meter stick (either H, 1 or 2 meters lonj 
makes an ideal beam compass that has many labora- 
torj uses, such as Measuring distances on rounded, 
irregular or obstructed surfaces; measuring pendu- 
lum length; m< asuring the length of wires used 





No. 271M 



No. 272M 




No. 273M. 



No. 275M. 



in modulus experiments; and for measuring parts of 
apparatus not accessible \\ ith straight edge rules. 
In more precise work the distance between the 
points, when set, can be more accurate!) measured 
by placing them down on a high grade steel rule. 
The steel points are very sharp and mounted in die- 
cast clamp- which fit the standard meter stick. Dis- 
tance between tip of point and nearest edge of meter 
stick is three inch- 
Per pair, without meter stick $2.50 

273M. Cone, Sphere and Cylinder. For showing the 
relation between the contents of a cone, sphere and 
cylinder, the dimensions of which are equal. Actual 
demonstration shows thai the cone three times tilled 
with water fills the cylinder, and that if the Cylinder 
is filled with water and then the sphere entirely im- 
merst'd. there will remain in the cylinder JUSt water 

enough to fill the com-, thus showing that their con- 
tents are as 1:2:3. Packed in neat box $2.75 

275M. Counter, Hand Tally. Has four figured wheels 
operated l>\ pressure of tin- thumb lever. Registers 
up to 9,999 Sets back to zero from any figure bj 
one turn of knob at right Case has rounded corners 

SO as not to irritate the hand of the user, nor wear 
the pocket when carried. Finger ring is so located 
that counter may be held in either hand when in use. 
Useful m counting pendulum swings, rotator revolu- 
tions, etc. Nickel-plated $5.00 
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No. 303M. 

278M. Cylindrical Vessel. \s used in Millikan, Gali 
and Bishop's Coi Brass, accurate internal di- 

mensions, heighl m„ diameter 5 cm., capacity 

about 125 cc, with 63x63 mm, ground glass 

cover $0.50 

279M. Extra Glass Covers for Xo. 278M. Each $0.10 
283M. Disk, Measuring. As used in Millikan, Gale 
and Bishop- * ourse. Metal, accurately tun ed, diam- 
eter 8 cm., Willi radius mark $0.15 

284M. Disk, Measuring. Brass, 12 ; cm, diameter, ac- 

curatelv turned and finely finished $0.75 

288M. Divider, Plain. Bras^. with -harp steel points 
Length, 11." cm $0.60 

298M. Gage, Tube. Range to 15 millin by 

1 10 millimeters. For measuring the diameter of 
holes, the bore of glass and rubber tubing, etc. 
Made of metal, finely polished $1.50 

303M. Gage, Wire. American Standard (B. & S |, 
Takes in numbers 5 to 36 I he decimal equivalents 
of each number are stamped on the back. I ach 
gage is tested after hardening and is warranted ac 
curate $2.50 

304M. Gage, Wire. Take< in numbers to 36, other- 
\\ ise same as No. 303 M $3.00 

308M. Geometrical Solids and Surfaces. This set of 
forms embraces the common surfaces and solids 
winch are found in elementary geometry, together 
with a sil illustration of angles. There are twen- 

tj three solids, seventeei surfaces and three angles, 
the latter I., ing re] nted by bent wires. The solids 
are accurately and neatly made from well seasoned 
hardwood and the surfaces from a ver] hard light- 



< 




No. 310M. 

red board, accurately cut with steel dies. Tl 
curves of the Conic Sections, Ellipse. Parabola 
Hyperbola are very clearly indicated 1> hi plai 
urface on three separate cones. Put up in a stroi 

\\ ooden box $3.75 

310M. Level Tester— Precision Type. For calibrat- 
g and testing levels, also suitable for laborai- 
experiments in connection with levels. Makes a high- 
ade optical lever when used in connection with 
mall lever. The micrometer head is divided into 100 
trts, pitch of screws 0.5 mm. Vertical scale i 
uated for 30 mm. in mm. Iron base is provided 

with leveling 5< rews $50.00 

311M. Level Tester, Simple Form. Suitable for ele- 
mentary laboratory work and lecture demonstration 
( sists of an assembly of the following standai 
parts: 1 No. 206T V Support. 2 No. 205T V Su 
ports, 1 No. 143T 60 cm. Rod. 1 No. 380M Microm- 
eter Screw, and a Xo. 31 el Glass $17.00 
312M. Level Glasses. For studenl < fa k 
experimenl Level testing falls into two cl 
1. Calibration of a plain level irding to a 
selected sensitiveness \ is suited for th ur- 
pose. 2. Determination of sensith lu- 
ated level. Nos. B and C are excellent for this type 
of work. The sensitiveness of Nos B and C lies : 
tween 30 to 60 seconds of arc. but the 
tiven< 5S can only be learned by test. 1 : d- 
uated in 2.5 mm. divisions. 

\ B 

Type Plain Graduated 

length, cm 7 z 

Each $0.25 1.00 

10% Discount in lots of 12. 



I 
' -raduated 
7to9 
1.25 
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No. 338M. 




No. 328M. 



No. 323M. 

313M. Liter Block. Loaded and dissectible. Excel- 
lent for teaching the principles of the metric system, 
onsists of a decimeter wood cube (10x10x10 cm.) 
with all surfaces graduated into square centimeter-. 
It is separable into 1 1", 1 100 and 1 1000 of it^ 
volume, each part being loaded to the specific grav- 
ity of water $4.50 

317M. Liter Case, Milvay. I he copper case employed 
for many years in the construction of this device has 
now been replaced with one of cast aluminum. The 
latter is inflexible. It cannot be dented and will not 
bulge, buckle or spring out of shape like cases made 
of copper or other metals. Therefore, it provides a 
measure of unvarying volumetric capacity. Also it 
has resulted in an improvement in appearance. 

The internal dimensions are those of a hollow 
decimeter cube — 10x10x11) cm. — forming a counter- 
art of our No. 313M Dissectible Liter Block. Tin 
glass front provide- For inspection of water level and 
intents. The etched millimeter scale mak< - for 
greater accuracy in reading height of the water level 

id the stopcock for a nicer adjustment than is pa 
sible in common capacity measures. 



No. 340M. 

In use, the liter case i^ placed on a scale, and its 
weight with water to the zero mark, is counter- 
poised. Water is then added to the 10 cm. mark. 
Since the length and width of the case arc- also 1(1 
cm., it is evident that the volume of water added 
is exactly l"iio cm., or one liter. Counterpoising this 
added volume will show its weight to be exactly 
1000 grams. Similarly, the weight of other volumes 
of water— 10 cu. cm.. 100 cu. cm., etc., can he 
weighed. By using other liquids or solutions, their 
volume weight can be determined in the same man- 
ner, and from the data so obtained, their specific 
gravities calculated. 

To determine the density of an irregular non- 
floating object, first obtain its weight on a balance. 
Then with water in the case up to a suitable height, 
completely immerse the object. The difference be- 
tween the levels before and after immersion indi- 
ces its displacement, or volume. From its known 
weight and volume its density can now be readily 

calculated. 

In materials, workmanship, accuracy and appear- 
ance, this new liter case is unexcelled $6.75 

323M. Measures, Dry. Made from finest quality gal- 
vanized iron, heavily wired around top and with 
double seamed bottom, capacity stenciled on each 
measure. Set of five pieces — 1, 2 and 4 quarts, 1 
peck and T < bushel Per set $4.00 

328M. Measure, Liquid. Bright tin. capacity one 
quart, marked in Vz pints $0.30 

338M. Measures, Liquid. Bright tin. with spout and 
handle. Set of five pieces — V> pint, 1 pint, 1 quart, 
gallon. 1 gallon Per set $2.00 

340M. Measures, Liter, Set of Seven. Metric meas- 
ures of polished brass, standard form ( diameter 
equals half the height). Set includes the following 
sizes: .01, .02, .OS, .1, .2, .5. and 1 liter... Per set $5.00 

341M. Measure, Liter. Single liter measure only of 
set No, 340M $1.25 
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No. 365M. 



353M. Meter Stick. Maple. 2 cm. square. For teach- 
ing the metric system of lengths. One face is plain 
and shows the length of the simple n eter; the sec- 
ond face is graduated in decimeters (tenths of met- 
er.^; the third face in centimeters (hundredths of 
meters); the fourth face in millin s (thousandths 
of meters). The fourth fac< gives divisions also in 
decimeters and centimeters $1.50 

358M. Meter Stick, Maple, One Meter Long. Stand- 
ard size — 25 mm. wide by 8 mm. thick. One side 
graduated to 100 cm. in millimeters, centimeters. 
and decimeters along both edges; the other side in 
inches and eighths $0.35 

359M. Meter Stick, Boxwood, One Meter Long. Size 

!6 mm, v.i.l* by 4 mm. thick. Graduated on one side 

in millimeti ighths of an inch $1.00 



No. 368M. 



363M. Meter Stick, Maple, One Meter Long. Same 
as No 358M, but with hrass tipped ends.... $0.65 

364M. Meter Stick, Maple, Two Meters Long. Stand- 
ard size. 25 mm. wide by 8 mm. thick. A one-pi* 
stick (not two pieces joined together) graduated on 
one sidi along both edges to 200 cm. in millimeters 
and on the other side to 78 §£ inches in eighths. With 
brass-tipped ends $2.00 

365M. Meter Stick, Maple, Half Meter Long. Stand- 
ard size, 25 mm. wide by 8 mm. thick. One si 
graduated to 50 cm. in millimeters, the other to 
■ ighths of an inch $0.30 

368M. Meter Stick Coupling. For joining two No. 
M Meter Stick- together to make our stick tv 
meters long — double meter stick $1.00 
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No. 373M. 




No. 376M. 





No. 378M. 



No. 380M. 



373M Metronome. For counting seconds and frac- 
tional parts of a second, etc. Hach swing of the 
pendulum produces an audible click. Boh on pendu- 
lum can be set to produce any number of clicks per 
minute from 40 up to 208. When set at 60, beats 
seconds; at 120, half seconds. In polished mahogany 
case. Height, 24 cm $6.75 

375M. Metronome, With Bell. Same as No. 373M, 
but with adjustable bell attachment. Can be set to 
strike every second, third, fourth, or sixth heat. $8. 50 

376M. Metronome, Mercury Contact Type. Provided 
with three steel mercury wells and two binding poM- 
for connection into an electrical circuit with a time 
marker for producing time-interval traces on re- 
cording drums <>r kymographs. May also be used 
for the nearby or remote control of telegraph sound- 
ers for audibly clicking off time intervals. Contai I 
made al the end of each pendulum swing. Bob on 

pendulum can be Set to make 40 to 208 contacts per 

minute. Clicks seconds when set at 60, half-seconds 
at 120. etc. The steel needles at the ends of the 

rocker arm can be readily adjusted to secure con- 
tacts of shortest duration. We recommend the mer- 
cury contact type metronome in preference to the 
metal blade contact type because it is more positive 



and because of the absence of friction, more ac- 
curate $17.50 

378M. Micrometer Screw, Milvay. !•"• >r measuring 
beam flexures and other displacements up to 3d milli- 
meters accurately to 1 lOiith nun. Mounted on heavy 
accurately machined steel block 50x50x62 nun. The 
bracket on which the screw and scale are placed is 
removable. This permits its use in either vertical or 
horizontal position or removable for use on other 
apparatus. Binding post on bracket is provided for 
electrical connection. Pitch of screw, 1 nun.; length, 
65 nun.; range. 30 mm.; head. 4 cm. in diameter. 
divided into Kill parts $6.75 

380M. Micrometer Screw. For use in set-ups of ap- 
paratUS intruded tor measuring expansion, bending 
and Stretching of rods, testing of levels, etc. The 
mount has a 13 nun. hole parallel and another at 
right angle- to the screw, permitting it to be sup- 
ported in any desired position. The accurately cut 
and well corrected screw has a range of 25 mm. with 
graduated scale to correspond. Screw diameter — 
5 nun ; pitch — 0.5 nun. ; head diameter — 15 mm. ; 
number of head divisions — 100. Reads direct to -005 
mm. and by estimation this can be carried to * ,(| 1 
mm * $12.50 
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No. 4265M. No. 4270M. No. 4275M. 




4265M. Microscope, Measuring (Gaertner), Forphy 
ical and mechanical measurements Tube length is 
fixed to prevent change in value of micrometer read- 
ings. Sleeve is threaded to tit arm of No. 4295M 
Support. The achromatic objective is of fine optical 
quality. Eyepiece gives large flat field free of col 
Cross tirs are placed at an angle of to allo\* 
accurate bisecting of a single line. Tube is of special 
hard nickel silver. Magnifying power — 32 diameters 
tube length — 160 mm.: outside tube diameter — 22.2 
nun.: aperture of objective — 10 mm.; working dis- 
tance- 50 mm.; field of view — sufficient to inclu< 
image of a spar. 3.3 mm. in diameti Provide 
with threaded sleeve fitting either No. 4290M Slide 
or No. 4295M Support $18.00 

4270M. Microscope. Measuring (Gaertner). Same as 
No 4265M, bu1 fitted with rack and pinion for con- 
venience in focusing $26.00 

4275M. Microscope, Measuring (Gaertner). Similar 
to No. 4265 M. but with Ramsden filar micrometer 
( ) ■< pii i e. The tw o fixed w ires are at right angl< - and 
pass through the center of the field of vision. The 
two movable wires are 0.05 mm. apart \ "comb" 
in the ej field n le whole revolutions 

of the micrometer screw Measurements of a vei 
high order of accuracy art.- possible with this in- 
strument The mici n w pitch is 0.25 mm.. 

th« drum head is divided into ion equal pan 
making it possible image at the cross 

directlj to 125 mm. Since the image has 

been i ified I diameters by the objective, the 

ading on the object being measured 
Oj^'Tn mm. The ra of the microi is 

about 10 mm. power — 10 d i >b- 

jective power 3.2 diameters; total magnifii I — 



No. 4280M. 



No. 4290M. 



32 diameters; fixed tube length — 160 mm.; working 
distance— 50 mm.; field of \ • -suffice nt to inclui 
imam- of a spac< 1 l mm. in diameter. Provided with 
tl ed lceve fitting either No. 4290M Slid"- or 
No. 4295M Support $54.50 

4280M. Filar Micrometer, Range 10 mm. (Gaertner). 
\n instrument of the highest order of workniansh 
permitting quick and accurate measurements over a 
short rang* The screw is '; mm. pitch, fitted wi 
a nut which move- along arriage upon whi ire 
rmanently attached I >ss wire- 05 mm, apart 

Two other cross win - !. int. t at right angl< 

in th< i ■ ntcr of the fi< Ld. \ comb mount* d in l 
field indicates full revolutions of tin- \ ... .$40.00 

4290M. Micrometer Slide (Gaertner). r u 

connection with ami ipe and support for n i 

urements of larger rai -ranges up to 50 mm, 

most list nil laboratory d< \ short rang 

i -meter work, determination of stretch of win 
Hooke's Law experiments, liquid rise i i apilla 
t nl >» s, extent mall movements, efc 

The pitch of the micrometer screw is 1 mm., while 
the turning drum is divided into 1<><) equal p 
makinf ble readings direct to 1-100 mm., whi 

1>\ estimation can be carried to 1-1000 mm. The ran 
of the screw is 50 mm. and it- diameter 10 mm. Tl 
bedplate and carriage are of hard brass, the guid< 
accurately scraped straight and tin carriage 
fully fitt< 

t sers repi >rt that after nearly twenty years 
ervic in thousands of measurements \' in -till 
getting remarkablj accurate results — a fine tribu 
to the In ct< r of the material and work 
manship in thes< slides Providi d with a 19 mm. % 1 : 
cm. round supporting shank fitting No. 4295 M nd 
i ither supports .... $65.00 
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No. 4295M. 



No. 4295M with No. 4270M in place. 




No. 430OM. 



4295M. Microscope Support (Gaertner). For rigidly 
supporting Microscopes No, 4265M or 4275M in any 
position at the cud of a horizontal arm The base 
weight i- ample to insure tin- steadiness required in 
icroscope measurement work. The top surface is 
planed true. Both rods tit snugly into their sockets 
and can he firmly locked in any position. The 
: Ltal arm w hen replaced with M icrometer 
Slide \0 4290M, with a microscope in place on tin- 
ner, provides a i omplete unit for wide range meas- 
urement work. Support only, as illustrated $15.00 

4300M. Microscope, Micrometer (Gaertner). This 
comparator is intended for measuring — rapidly and 
with a high order of accuracj spectra photographs, 

ratings, scales, and other objects than can be held 
on the stage and focused by the microscope. The 
microscope is the same as No, 4265M and the mi- 
crometer slide like No. 4290M. Both are mounted 
at an angle most convenient tor the observer, a fea- 
ture winch will be appreciated in protracted work- 




No. 382M. 



I he stage is normal to the axis of the microscope 
and provided with slit and four clips. Illumination 
for transparent objects is given from below by means 
of a plain mirror. Travel range of microscope — 50 
mm., pitch of screw — 1 nun.; divisions on turning 
drum — 100. Readings direct to .01 mm. are possible 
and. by estimation, this can be carried to .001 mm. 
For microscope specifications see No. 4265 M. Com- 
plete as illustrated and described $110.00 

382M. Optical Lever (Gaertner). Very desirable for 
measuring in connection with a reading telescope 
and scale, small vertical deflections due to bending, 
expansion, contraction, elongation, etc. In this new 
improve'! design the mirror i- made of stainless steel 
polished optically flat. The decided advantage of 
stainless steel is the unbreakable property, perman- 
ency of the reflecting surface and flatness. The mir- 
ror is 35 mm. in diameter, mounted in a suitable 
frame fitted with three legs of hardened steel giving 
an effective leverage of 75 mm $7.00 
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Protractors, Rules and Scales 




Nos. 383M— 388M— 393M— 398M. 
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No. 408M. 









385 M 
.60 



383M. Protractors, Brass. Half circle. 

1 at No 383M 384M 

DiaiM. i, i , inches 3$ 4 

Smallest dh ision, degn es.... f 1 

Ea ch $0.15 .20 

388M. Protractors, Cardboard. Half circle, 4-inch di- 
ameter, 1 degree divisions. 

g ad \ $0.06 

Per dozen 60 

390M. Protractors. Cardboard. Whole cin I bris 

t< mi, graduations not numbered. 

1 ■ ; '" " 390M .VMM 

Diameter, 8 14 

Smallest division, degrees . 

Each $0.25 .50 

393M. Protractor, Celluloid. Transparent, half circle; 

inches in diameter; 1 deg: livisions $0.50 

398M. Protractor, German Silver. Half circle 

t X " J98W 

Diameter, in< lies . 4 

Smallest dh ision, d< 1 " y 2 

Each $0.50 .75 



1450B. Rule, Celluloid. Metric and English, 6 inches 
I01 One edge graduated in nun., the other in 
eighth inches. An ideal rule for comparisons in the 
Metric and English 5 ms, as both scales are num- 
bered from the same end. Fits dissecting sets and 
vest pockets. 
Each $0,10 

Per hundred , 8.00 

403 M. Rule, Combination. Johnson's. Folding, 
inches, nickeled silver, combines caliper rule, trj 
square, bevel square, and protractor. Marked in 
8ths, 16ths and 32nds 1 5. Adjustable to any 

angle. Vernier read- I 1 degree Center joint is 
constructed so rule remains firm in any position $3.25 

408M. Rule, Steel. Metric <1< < rule. ' >ne d( 
meter long, one centimeter \\ ide, one millimeter thick, 
graduated in millimeters. Its weight in grams is the 
specific gravity of steel. In leather case $0.60 




2)M Scale. 
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No.448M. 

420M. Scale, Steel, Metric and English, 4 inches 
long. Graduated as follows: 

First Edge: In millimeters. 

Second Edge: In half-millimeters. 

Third Edge: 1 inch in 16ths, 2 inches in 32nds, 1 
inch in 64ths. 

Fourth Edge: 1 inch in lOths, 1 inch in 20ths, 1 
inch in 50ths, 1 inch in lOOths. 
Each $0.75 

422M. Scale, Steel, Metric and English, 20 cm. 
long. Graduated as follows: 

First Edge: In millimeters. 

Second Edge: In half-millimeter-. 

Third Edge: 5*4 inches in 16ths, 2 inches in 64ths. 

Fourth Edge: 5.8 inches in 50ths, 2 inches in 
lOOths. 
Each $1.40 

424M. Scale, Steel, Metric and English, 12 inches 
long. Graduated a- follows: 

First Edge: In millimeter-. 

Second Edge: In half-millimeters. 

Third Edge: 9 inches in 16ths, 2 inches in 32nds, 
1 inch in 64ths. 

Fourth Edge: 9 inches in 1 lOths, 1 inch in 20ths, 
1 inch in SOths, 1 inch in lOOths. 
Each $1.65 

426M. Scale, Steel, Metric and English, 100 cm. long. 
I .raduated as follows: 

First Edge: In millimeters. 

Second Edge: In half-millimeter-. 

Third Edge: In inches and 32nds, 

Fourth Edge: In inches and 64ths. 

In the physical laboratory this dependable scale, 
which is not affected by age, serves a two-fold pur- 
pose: (1) It provides an accurate measure for use 
in very precise work. (2) It provides a standard 
against which the accuracies of ordinary wooden 
meter sticks, which vary with age, may be 
checked ." * $10.00 
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No. 450M 



No. 449M, 



433M. Ruler, Maple. Metric and English, 12 inches 
long, one edge graduated in inches and 16ths a the 
other edge in centimeters and millimeters. Double 
beveled with protractor (5 degree divisions) on back. 

Each $0.06 

Per dozen 60 

447M. Scale, Diagonal or Plotting, English and 
Metric. Ten scales and protractor combined: Six- 
inch scales in 1 8ths and 1 lOths; 14 cm. scale in 
mm.: scale of chords; scales of '4, ^2, H and 1 inch 
to the foot: diagonal scales of lOths. 20ths, 80ths. and 
160ths of an inch: and protractor reading in either 
direction to 180° and 1° divisions. Of boxwood: 
overall size, 6x1 H inches $0.45 

448M. Scale, Diagonal and Plotting Metric. Of box- 
wood, with ten scales as follows: 15 cm. divided into 
nun.: scale of chords, diagonal scales of 1 10 and 1 5 
mm.: and plotting scales of .5, .66, .8. 1, 1.67 and 2 
cm. to the meter $0.45 

449M. Scale, Mirror. As used on No. 85 H Jolly's 
Balance. Of polished nickel-silver, graduated for 70 
cm. in millimeters. Overall dimensions, 72x2.5 cm. 
For use vertically; zero at the top $1.50 

450M. Scale, Mirror. As used on No. 395S Hooke's 
Law Mirror. Of polished nickel-silver, graduated 
for 15 cm. in millimeters. Overall dimensions, 16.5 x 
2.5 cm. For use vertically, zero at the top $0.60 
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No.463M. 




No.468M. 



453M. Scale, Paper. Metric ; on white bond pa- 

per, k3.5 cm.; graduated along one edge for 2<» 

cm in millimeters. 

Per dozen $0.10 

Per hundred 75 

458M. Scale, Paper. Metric, one meter long, 22 mm. 
\\ id< . graduated in millin s, zero at left hand end. 

Each $0.06 

Per dozen 65 

455M. Scale Paper. For reading teles CO] ' .rad- 
ti. lit .1 25 ( > 25 cm. in millimeters. Figure- in n \ 
to read correctly when n fleeted. Overall It 

a. 

Each $0.10 

Per dozen 1.00 

460M. Flexible Metal Scale in Metal Case. This new 
scale combines th< properties of a rigid n uring 
stick, folding rule, and -ted tape in a most remarl 
able manner. It is made of thin steel highly tem- 
pered and slightlj coi I J is the * . in- 
stead of the customary flat . that account for 
the unusual chara< of thi w measuring 
vice. When completely or partially removed from 
it- i it assui les a straight form and is, th« re, 
suitable for making any measurement possible with 

a wooden ruler, meter vtick or steel lp to tv 

meters long. Yet, it is so flexible that it can be used 
to n ire the circumferences of cylinders as small 



a^ 1 5 inches 13 5 mm.) in diai r. This extrei 
flexibilitj permits measurements on curved and ir- 
regular surfaces and objects not possible with other 
types of scales. Furthermore, this extreme flexibility 
m; it possible to wind it into a metal case i 

2 inches in diameter. Winding and unwinding is ac- 
complished by simply pushing or pulling ; 

with one hand, while holding the cros 
ana. hed to the center of the ca s< . in the other. 

is 2 meters long, and is graduated along o 
edge in centimeters and millimeters, and along the 

other in inches and sixtei nths In finelj finish 

metal case $2.25 

462M. Scalometer, Pocket Rule. For measurinj 

distar heights, lengths, and width-. Made 

of heavy celluloid Has two pi >rs O.lf nd 

"n ! ; table of tors 500 to 5; inclin- 

to 90 c ; linear 
mm ; linear scale 6 inches long in sixteenths; un- 
printed with full directions. Overall si I in. 
Complete with plumb line and bob, .Each $0.50 
Per dozen $5.00 

463M. Slide Rule. Mannheim. 10 inches loi 
ations on white paper, provided with a > 
coating, mounted on hardwood $1.50 

468M. Slide Rule. im, 10 incl . fine 

quality, irraduatio- white ivorine. glass indicat 
improi ed automat: with bo> 
instructions $5.00 
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No. 470M. 



469M. Slide Rule, Polyphase Duplex, 10-inch. A 
combination of polyphase and duplex rules with the 
addition of several -pecial scales. It is very valuable 
for the solution of problems involving exponentials, 
reciprocals and extended combinations of factors. 
Involved computations may be performed with a 
minimum number of settings, decreasing the possi- 
bility of error in reading, and reducing the time re- 
quired to perform calculations. Any one of the 
scales may be read in connection with any other 
one by means of the indicator which encircles the 
rule. 

In introducing the various changes and innovations 
enumerated, great care has been exercised to avoid 
complicating the rule, so that the Polyphase Duplex 
Rule can be used efficiently for the simpler problems 
of multiplication and division as well as for the 
more complicated operations encountered in the sol- 
ution of various empirical formulae. In case with 
book of instructions $8.50 

470M. Slide Rule, Log Log Duplex, 10-inch. This 
slide rule has, in addition to the scales of the Poly 
phase Duplex Slide Rule, a Log Log scale (repre- 

nting the Logarithms of the Logarithms of a se- 
ries of natural numbers) of quantities greater than 
unity, three fold, graduated from 1.01 to 22.000. with 
which any root or power of any quantity may be 
rapidly determined, in general by direct operation at 
one setting of the slide. The hyperbolic or natural 
logarithm of a quantity with its characteristic rn; 
be read by means of the indicator without setting the 
slide, or may he used directly as a factor when re- 
quired in any formula. 

Also a Log Log scale of decimal quantities, called 
LLO, which has a range of .97 to .05. It is referred 
to the A-B scales and is so proportioned that the 
hyperbolic co-logarithms of numbers on it are read 
directly on scale A. 

Exponentials generally, and the many formulae 
in electrical and mechanical engineering involving 
fractional powers or roots, hyperbolic logarithms, 
etc., are readily handled with the help of this rule. 
In case with hook of instructions $10.00 



o 





No. 473M. 



473M. Seconds Pendulum. An inexpensive substi- 
tute for a laboratory clock. Consists of a lens-shaped 
iron boh 15 cm. in diameter, adjustably mounted on 
a metal rod. This rod is supported at its upper end 
on a knife edge, its lower end is provided with an 
adjustable contact tip. Mounted on a finely finished 
15x120 cm. hardwood back provided with an im- 
proved adjustable mercury well which produces a 
thin edge oi mercury giving a sharp contact. The 
wood hack is also provided with binding posts for at- 
taching battery and sounder to beat seconds audibly. 
This pendulum can be readily adjusted, by slightly 
raising or lowering the bob, to beat seconds very 
accurately $12.50 

478M. Seconds Pendulum Bell. (Single stroke bell.) 
For use with Xo. 473 M. An electric bell (our No. 
183E) with its connections so changed that the ham- 
mer will strike the gong hut once each time the cir- 
cuit is closed. An inexpensive substitute for a tele- 
grapb sounder $1.00 

475M. Pendulum, Two-Meter Adjustable Type. The 
hardwood scale is two meters long, graduated in 
millimeters and mounted upon a substantial wooden 
hack provided with three brackets for attachment 
to a wall. At the upper end is a support from which 
the pendulum is suspended. The cord passes through 
a narrow slot in the slider, which can be easily and 
instantly moved to any position on the scale, thus 
providing a most convenient means for adjusting the 
effective length of the pendulum. The bob is of iron, 
1 inch in diameter $20.00 
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No.481M 





No. 482 M. 



No. 483M 




No. 485M. 



481 M. Speed Counter, or Revolution Counter. Regis- 
it rs oiu for each revolution ol shaft, rhough small, 
this t ounter is very durable Its meehani-iti will 
stand a \ ( rv In^h rate oi speed, making it i special!) 
suitable for light, fast running machine s, and most 
adaptable for experimental work. Registei s up to 
"'■■ 1 1 run backvi ard the counter subtracts. 
\k kel-plated $2.00 

482M. Speed Counter, or Revolution Counter With 
Clutch. This instrument records the revolutions 
made by a shaft, *1_\ wheel, or other revolving pari 
and may be used with an ordinary watch oi a 

itch tor finding the r.p.m. The point is placed 
lightly against the revolving shaft; the spindle i 
the instrument turn- fret ly, allowing the point to be 
preci I nt< r< d. \ slight pressure toward the shaft 
the clutch and instantly starts the count, 
The instant the pressure is remov* d the i ounl stops 
i tin dot, the mechanism being automatically dis- 
i : gaged bj the clutch When 9,999 has been regis- 
tered iln count begins al zero again. Two tips tor 
use on flat, i entered and point* d shafts are proi idi d, 
Ni< k< l-plated $3.50 

483M. Speed Indicator. For nieasu th« speed of 
motors, dj i >s, rotatoi - I R< n\^ right or l< m 
Provided with tips for pointed and for centered 
shafts $1.35 



485M. Speed Indicator and Stopwatch Combined. \ 
Ltisfactorj and inexpensive instrument for the di- 
re* t measurement of motor, dynamo, rotator and 
othei ■ Is. 



Special Features 

1. Counter and stopwatch start and stop simul- 
taneously. 

2 Indicates r.p.m. directly when operated for i 
acih one minute. 

[ndicates average speed over any period <>t time 

up t<> 65 -I - 

4. Can be Used as a revolution counter — read- up 

to 10,000. 

; Can be used as a stopwatch for timing intervals 
»■! Mom l to 65 seconds. 

Only <>nc stem to turn to reset watch and 
counter to zero and to r< tcli. 

7. Work- in either direction. 

8. Accurate, rapid, durable, compact 

The instrument is finely nickel-plated and con - 
complete in a velvet lined case with tips for point- 

and centered shafts $12.50 
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No.488M 




No. 493M. 





No.494M, 



488M. Speed Indicator, Hasler. (Precision Type.) A 
fine watch movement and a geared revolution 
counter, synchronized and combined so tliat when 
the spindle is in contact with a revolving shaft, and 
the button located on top of the instrument de- 
pr 1, the pointers are automatically started and 

disengaged after a period of 3 seconds. The pointers 
remain in the reading position as long as desired and 
the speed (R.P.M. i is noted by reading the black 
figures. 

To measure circumferential speed (feet per min- 
ute) — say of a pulley — the small disk wheel i-^ slipped 
onto the spindle and placed in contact with the fac« 
of the pull. The F I'M. is then noted by reading 
the red figure-. 

The Hasler has many advantages — no stop watch 
needed — but one operation to perform — unprece- 
dented accuracy — wide speed range— extrenn ease 
of reading — remarkable durability — not influenced by 
external forces — works in both directions of rotation 
— weighs but 10 ounces — and is very compact. 

This instrument has a direct reading range from 
to 10,000 R.P.M. and will measure any speed within 
its range to within 2 R.P.M. Complete, with three 
tips, as illustrated; in neat carrying case, size 4\P.-\ 
- : ; inches $65.00 

489M. Speed Indicator, Hasler. | Precision I j pe. > 
Sami as No. 488M, but with a direct reading ran^e 
from li to 1,000 R.P.M. \feasures any speed within 
its range to within 1 5 of a revolution $70.00 



493M. Spherometer, Students". For laboratory work 
requiring only a fair degree of accuracy. The screw 
has a range of 20 mm. with vertical scale graduated 
to correspond. Screw diameter — 6 mm.; pitch — 0.1 
mm.; head diameter — 10 nun.; number of head divi- 
sions — 100. Read- direct to 0.01 nun. and by estima- 
tion this can be carried to 0.002 mm. Radius of base 
circle — 25 mm $5.00 

494M. Spherometer, Precision Type. Of the best 
workmanship and especially designed for laboratory 
work. The screw is accurately cut and well cor- 
rected. Its range is 20 mm- with vertical scale grad- 
uated to correspond. Screw diameter — 6 nun.; pitch 
— 0.5 mm.; head diameter — 50 mm.; number of head 
divisions — 100. Reads direct to 0.005 mm. and by 
estimation this can he carried to 0.001 mm. Radius 
of base circle — 25 mm $32.00 

495M. Spherometer, Precision Type. Similar to Xo. 
494M, but larger and more accurate. Screw has a 
range of 50 mm. with vertical scale to correspond. 
Screw diameter — 10 mm. ; pitch — 0.5 mm. ; head 
diameter — 90 mm ; number of head division* — 250. 
Reads direct to .002 nun. and by estimation this can 
be carried to .0004 mm. Radius of base circle — 50 
mm $50.00 

Note: Formula for obtaining the radius ot lens curv- 
ature^ with spherometer i- as follows; 

r2— da 



K 



2d 




r = Radius of spherometer base circle, 
d = Reading of spherometer screw. 
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Stop Clock and Stop Watches 





No. 498M 



No. 497M. 










Spare parts for Stop Watches. 
(See note at bottom of page). 



497M. Stop Clock. This clock is in reality a large 
stop-watch. It is started, stopped and reset in the 
same manner. It is 21 cm. in diameter and, there- 
fore, visible to everyone in a large clas h is in- 
valuable for obtaining the total time of a si i t os 
swings, or cycles as a basis for the accu- 
rate determination of periodic time. It is also excel- 
lent for checking other laboratory processes and 
operations, such as timing the flow of liquid period 
m \ rfty e iments, the flow of current p. 
in electric calorimc n r experiments, tl 
nod m photo and blue printing, etc. Dr. R. S Minor 
recommends its use in his experiment on th< R tdius 
of Gj ration. 

The large outsidi ates second* up to 60 

mds, then repeats, the small ii dial iters 

up to I" minutes, then repeats. Rim. for 36 hours on 
one winding. The winding is done with a fixed Ic. 
at the hack. I he timer is started by lifting tin 
lever and stopped by moving the sann lever down 



Pulling down on the lower ring returns both hands 
to tl arting point. By attaching cords to the si 
lever and lower ring, the timer can be oper.it. d from 
various distant points in a laboratory. In this 
the pull on the cords is directed by means oi suital 
placed pull ys of small size. In finely nickeled ca 
with suspension ring $18.75 

498M. Stop-Watch, Single Action 1 5th. Split-Second 
Type. For accurately til a single performance. 
Standard make, nickeled ca 7-jewel non-magi 
mo\ i. thirty minute r< er, stem wind a 
lever escapement. Records 1 5th seconds. A pu 
on the crown starts the hands, a second push 
them, and a third push causes them to fly \ 
zero $12.00 

NOTE Tn all ou f 

into tht nv .-. - m» tit. i that 

will il and time saving when r< me 

necessary. This feature makes it pos^ out 1 

rvice oui stopwatches 



5top-W 



Stof>-Wai 
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No.498Ma 




No. 500M. 



498Ma. Stop-Watch, Single Action 1 10 Split-Second 
Type. Same as No. 498M, but designed to record 
1 10th seconds. The small dial registers up lo 15 
minutes, then repeats. This watch is to be pre- 
ferred where greater accuracy of timing than is pos- 
ble with ordinary stopwatches is desirable. .$19.50 

499M. Stop-Watch, Double Action 1 5th Split-Second 
Type. Same general construction as No. 4*>8M I but 
arranged For timing two events which start at the 
same time, but end at different times. \ push on 
the- crown starts both hands, a second push stops 

one hand, and a third push stops the other A push 
on the side-piece causes both hands to fly hack to 
zero. Useful in inclined plane and pendulum experi- 
ments and in timing first and second places in races. 
Records 1 5th second-. The small dial registers up 
to 30 minutes, then repeats $30.00 




No.499M, 




No. 500Ma. 



500M. Stop-Watch, Interruption 1 5th Split-Second 
Type. Same general construction as No. 498 M. but 
arranged tor timing an interrupted performance, ex- 
cluding the time of interruption. A push on the 
crown starts the hands, a second push Stops them, a 
third push starts them again, etc. A push on the 
side-piece causes the hands to fly back to zero. Re- 
cords to 1 5th seconds. The small dial registers up 
to 30 minute^, then repeates $13,50 

500Ma. Stop-Watch, Interruption 1 10th Split-Sec- 
ond Type. Same as Xn. 500 M. but designed to re- 
cord 1 10th seconds. The Mnall dial registers up 
to 1? minutes. This watch is to be preferred where 
greater accuracy of timing than is possible with or- 
dinary stopwatches is desirable $20.50 
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Nos. 504M-507M. 




No. 503M. 



No. 508M. 






501 M. Universal Sun Dial with Compass. This beau- 
tiful instrument is for determining Sun Time any- 
where in ill- world, from the equator to the poll 
It is designed for use in the classroom, office or 
home, Imm nol for continued i sure to outdoor 
weathi i i i mditton 

\ Jeweled- Bearing Compass is mounted in a re- 
cess in t 1m base and is provided with a needle-reli a 
pin extending through th< edge of the bas< I ' 
compass is a great convenience in bringing the in- 
strument in adjustment with the plane of the merid- 
ian. 

\ Latitude Pointer, attached to the end oi the 
bearing arm. gives the la t nude reading on the latitud' 
scale as the gnomon and hour dial are adjusted. The 
silvered latitude scale being graduated from 0° to 
90° make- it- iw possible anywhere from the equi 

tor to Tin- |" >li 

The Silvered Hour Dial, with black 'nations 

and numerals, shows the hours, half hours, and 
quarter hour- from 4 AM. to 8 I'M. Readings to 
closer intervals can be made by estimation. 

The Nickel Silver Gnomon is non-corroding, and 
is stretched, under tension at right an I, to the plane 
of the hour dial, passing through its geonn 

This arrangement, which makes an Equatorial Sun 
Dial, permits reading sun time in any part of the 
world when the instrument is correctly set up and 
oriented. 

The Finish is gun metal, with silvered dials and 
bra-- screws, and the whole is lacquered to prevent 
corrosion The diameter is 9 cm ; total height, 
18.5 cm. In neat wooden box with full directions, 
table of equation of tit: r even daj in the 
year, and a charl of compass declination, through- 
out the I'nited State- $16.00 

503M. Sun Dial, Universal. The dial is of ! nned 
metal, 21 \ m in diai I is of substantial con- 

strue tion. The | non is of brass, and is provided 
with a spirit level and a graduated arc for indicath 



the correct setting for any latitude. The instru 
can therefore be used with good results Ln anj local- 
ity, A variation curvi which reads d i\ the varia- 
tion between sun nme and mean solar Cclock) til 
or every day in the year is supplied with each 
strument $8.00 

504 M. Tape, Measuring, English and Metric. I 

inch wide. d one side in centime - and 
other side in feel and inches; length I eet; enam- 
eled case, with folding rev ind handle $2.00 

505M. Tape, Measuring, Linen, English. Extra dur- 
able tape, well-coated. S brass bound, with 

des maroon ename s folding handl 

trimming Tape is \ :• inch widi d in 

inches. 

ngth, feet 50 

Ea ch $1.50 2.25 

506M. Tape, Measuring. Steel. English. Vbout Half 
the weight of other tap* s of equal length. Verj con- 
venient to carry anywhere. Mark, d so instant 
readings in feet, inches, and sixteenths are pos 
at t on the tape. Re-enforced russet leather 

case. Folding flush ham opened by pressing p 
on opposite side. Tap* inch wide, graduated 

inches and sixteentl 

gth, feet 50 

Each $7.00 10.00 

507M.Tape, Measuring, Steel, English and Metric. 
icke! silver case, spring wind, i r stop 'i 
inch wide graduated to 1 of an inch on oi 

side, millimi on the othi 

gth . . ,36 inches 1 1 met* 7; 
Each . $1.00 1.50 

508M. Vernier Model. Largi haH meb 

I he lon.t" ^ ale is graduated in 
\ i rnier has ten di\ ision that il is possibl 

n ad b » tenths of cent imm ten I "lillin i. Made 

irdwood, neatly finished . , $2.50 
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Apparatus for Mechanics of Gases 

Section R 




No. 4410R. 



THE NEW NELSON ROTARY PUMP 

(Vacuum-Blast-Pressure) 

This rapid and efficient rotary pump, designed by Mr. George F. Nelson. University of California, surpasses 
all other types in mechanical construction and reliability of performance, li is rapidly replacing other makes 
and now forms part of the regular equipment of many large university and industrial laboratories. Its construe - 

n is very simple, consisting of a single rotor of elliptical shape with two swing shutters or vanes nicely timed 
relative to suction and discharge. The simple mechanism is enchwd in an iron case and operates completely 
submerged in a special oil. A check valve prevents How of oil into the vacuum line. As a Vacuum Pump it is 
suitable for all regular laboratory work requiring pressure down to .01 mm. Vacuum distillation, backing up 

rcury pumps, and demonstrating electrical discharges through gases are some of the special uses it may be 
put to. Two of these pumps connected in series will produce a vacuum of .0001 mm. As a Blower it will op- 

ite several blast lamps or torches. As a Pressure Pump it is well adapted for the collection of gases, as it is 
entirely sealed for pressures up to 50 pounds. The pressure outlet is equipped with a gauge reading to 60 pounds 
with spring and ball regulating valve, 



Specifications 

Degree of vacuum 01 mm. 

Capacity of free air per minute at 

200 R.P.M 200 cu. in. 

Pressure gauge reads to 60 lbs. 

Pressure valve regulates to 50 lbs. 

Size of pump only 5j4x6x8j^ in. 

Size of wood base required 

for mounting pump and motor 9x20 in. 

Power required for pressure of 5 to 20 lbs.. .1 6 H.P. 

Power required for pressure of 25 to 50 lbs 1 4 H.P. 

Power required for vacuum alone 1 6 H.P. 

Best speed for motor 1100-1200 R.P.M 

Proper speed for operation of pump. .200-250 R.P.M. 

Size of pulley grooved for fr-incti belt (> l A in. 

Weight of pump with oil 18 lbs. 

Furnished in three styles — Unmounted — On Metal 
-With Motor Drive. 



4400R. Nelson Rotary Pump, Unmounted. Provided 
with 60-lb. pressure gauge, l l A inch pulley grooved 
for A-inch round belt or Y-shaped vulcanized, 
stretchlesSi endless belt. Including supply of vac- 
uum oil, vulcanized endless belt, and directions $40.00 

4405R. Milvay-Nelson Rotary Pump on Metal Base. 
Same as No. 4400R. but on black enameled iron base, 
50x24.5 cm., with holes for attaching motor. In- 
cluding vulcanized stretch less, endless belt, but 
without motor $44.50 

4410R. Milvay-Nelson Rotary Pump With Motor 
Drive. On black enameled iron base, with 1 fith H.P. 
motor, vulcanized endless belt, tumbler switch on 
base, and cord with plug. For use on 60 cycle. 110- 
volt AC circuits $74.50 

441 1R. Milvay-Nelson Rotary Pump with A.C. Mo- 
tor Drive. Same as No. 44 1 OR but for use on 25 
cycle, 110-volt A.C. circuits $79.50 

4415R. Milvay-Nelson Rotary Pump with D.C. Mo- 
tor Drive. Same as No. 4410R but for use on 110-volt 

D.C. circuits $77.00 

NOTE: Wc recommend our Mo. 20R Air Pump Plate for use 
with the above pumps. 
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4416R. Milvay-Nelson Lecture Air Pump. This pump 
i- i] tor lecture purposes. It produces high 

vacuums— up to "1 mm. of mercury. It will fr< 

water in thr« . to Four minutes. It also produces 
pres - up lbs, Since its few work] 
are at all times immersed completely in oil, it is al- 
ways ready for ice regardless of hov long it ma 

have Stood idle. It is compact, convenient and port- 
able. It l- very efficient and very rapid a^ is mdi- 

at< d b] the fact that it will pas^ 200 cub 
oi tir per minute at 200 R.P.M. It is noiseli 

and i tremelj ea sy to o] 

rhis tiev combined vacuum and p- ire pui 
consists a No 44m »R Nelson Rotary Pump 

m ed upon a blacl< nelled base and provide 

with hand driv< and pump plate. The drive i^ 
:hrouch i inclosed silent ^ears, providing ex- 

trei i arid i of oi Tl 

pump plate, of metal, is 10 inches in diarnet rid 
IT ^ top surf; ound perfectly flat. All standard 

ir pump attachi - w ill fit t! ning 

is tapped 16 I o protect the threads of this 

central against injury, to keep dust and 

r fori out of the pump, and to provii 

1 suital r bursting cube^. mi 

proi ' with a speciaj re: 
abl( uard pine having a top diameter of 50 mm. Tin 



No.4417R. 



pump plate is further pr< d with or 

n i en ing a vacuum gauge like our No. 214R Wl 
such a gauge is in m it will indi< 

the pr re within the vessel bi evai ed in 

millin leters ^i mercury. 

When desired this pump n also Ily 

operated. For this pur wheel is oyed 

fit ;. mch round leather belt and our No. 44 

dcanized belt. The ba provided with 4 s< 

iles for fastening to a suitable board. A 1 6 II 
motor will providi it powi r pressures up 

to Jo 11k.; while a 1 4 \l.]\ i tor will b 
if pressures up to 50 lbs an Wl 

only as a vacuum pump a 1 6H.P motor will suffi 

The pump is \ compact The I 
29 cm. and tl erall I is 36 cm. Dri 

wheel plat th 25 cm, in diameter. The 

pump i-* readib ing but 50 lbs. * 

pletc w ith - .$75.00 

44 1 7R. Milvay Electrically-Operated Lecture Air 

Pump. This new arid compli it pi 

nt, compact and i n1 vacuum and pr< 

sure pump for lecture demonstratii md | ral 
laboratory work. 

[n vacuum iments, involving the us f ap- 

paratus under hell jars such as m freezing of wa- 
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ter — buoyancy of air by the baroscope method — pres- 
sure of air by the hand and bladder glass method — 
principle of the mercury barometer — expansive force 
of air by the bursting cube or rubber balloon method, 
etc., the built-in. permanently-connected pump plate 
will prove a great convenience. In experiments re- 
quiring the use of apparatus that must be screwed 
into the center socket — such as in air pressure by 
means of lUagdcburg hemispheres — fountain in vacuo 
— electrical discharge in vacuum — guinea and feath- 
er experiment— weight of air — etc., the built-in per- 
manently-connected pump plate is a decided advan- 
tage. It eliminates the inconvenience of the separate 
plate with its temporary rubber tube connection of 
doubtful air-tightness. 

For exhausting apparatus, which can only be con- 
nected to an air pump by means of rubber tubing — 
such as McLeod gauges — electric discharge tubes — 
weight of air flasks— etc.. a special brass hose end 

■ be screwed into the center plate socket is pro- 
vided. 

In addition to vacuum work, this pump is also 

useful as a blower for operating blast lamps, organ 
pipes, the filling of compressor tanks, etc. For this 
purpose a convenient brass hose end. located di- 
rectly under the pressure gauge, is provided. 

The pumping unit employed is the latent improved 
rotary Xelson type completely submerged in oil and. 
therefore, absolutely leak-proof. It is very efficient, 
very rapid and practically fool-proof. The pumping 
chamber i$ provided with unusually large inlet ami 
outlet ports. As a result, any mercury, glass chips 
or other foreign particles drawn into the pump can 
do no barm, as they are promptly ejected from the 
vacuum chamber into the oil bath surrounding th 
chamber. Here they gradually settle into a reservoir, 
from which they can be withdrawn at any time by 
opening the stopcock at the lower end of the pump 
housing 

Additional oil is rarely required for none is con- 
Mimed in operation. When needed it can be quickly 
added through the filler plug in the top of the case. 
An overflow in the side of the case, closed when 
not in use, serves as an accurate index to the correct 
oil level. 

In addition to its fool-proof qualities, this new 
pump is quiet in operation, rapid, rugged in con- 
struction, compact, absolutely positive in its vacuum 
mpression action, efficient and dependable for 
tinuous or intermittent work. These qualities fit 
it most admirably for the wide variety of service de- 
manded in lecture and general laboratory work. 



Specifications 

Maximum degree of vacuum 01 nun. 

Capacity of free air per minute at 

200 R.T.M 200 cu. in. 

Maximum pressure per sq. in 25 1b. 

Diameter of ground glass pump plate 25 cm. 

Size of base 31x52 cm. 

Overall height 34 cm. 

The ground glass pump plate is mounted in a cast 
iron mold supported on four nickel-plated rods. The 
center socket is of the oil-sealing type and is tapped 
ir-16 — the standard for all air-pump accessories. A 
Xo. I65R Guard Plug and No.209R Hose End for use 
in this center socket are also supplied. A second sock- 
et, also of the oil-sealing type and normally closed 
with a solid removable plug, permits the insertion of a 
vacuum gauge, or manometer, like ourXo. 214R in the 
vacuum line. A gauge on top of the pump housing 
indicates pressures per square inch when the pump 
is used as a blower or compressor. The permanent 

►nnection between pump and plate is a heavy nickel- 
plated copper tube with metallic leak-proof joints. 
'1 he base is <>i* cast iron and. like other iron parts, 
is finished in non-chipping, gloss black enamel. The 
motor is a heavy-duty type for operation on 1 10- 
\ nit. 60-cycIe current. 

Complete, with connecting cord and supply of vac- 
uum oil $100.00 

4418R. Milvay Electrically-Operated Lecture Air 
Pump- Same as Xo. 441 7R, but for use on 110-volt 

D.G current $102.50 

'419R. Milvay-Nelson Electrically-Operated Air 
Pump. Same as Xo. 441 7R, but for use on 25 cycle, 

1 10- volt A.C. circuits $105.00 

4420R. Nelson Pump Oil. Per quart $0.50 

4425R. High Vacuum Rubber Tubing. A special ex- 
tra heavy wall, pure gum tubing for air pump con- 
nections, filter connections, mercury leveling bulbs, 
and high vacuum work. It is air-tight, gas-tight, and 
"clings" to inlets, outlets, and glass tubing. Its spe- 
cific gravity is under 1.00 and because of the formula 
and method of curing employed will give years of 
service. 

Xo A 

Bore, inches 1/8 

Wall thickness, inches J/32 

Per foot $0.20 

NOTE: Sold only in 3. 6. 9 or 12 fool lengths. 
4430R. Exra Belt. For replacement on Xos. 4410R, 
4411 R, 4415R. 4417R. 4418R and 4419R. Of vulcan- 
ized fabric and rubber, Y-shaped, endless, and 

stretchless $1.50 



B 


C 


3/16 


1 4 


3/16 


3 16 


.30 


.35 
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No. 19R 



No. 23R. 
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w*-0 




No. 9R 



No. 14R. 



No. 20R. 



No. 22R. 



si 






9R. Air Pump, Vacuum and Pressure. itis 

i (l . borj resull - in elementarj work. Nickel-plated 
brass i 5 Under, 2 i.; two improved a< i 
valves; t ■;*- 1 I s< n at< '1 hose ends for i -inch 1>-"<- 
rubber tubing, Mounted on black enameled tripod 
support. - Vir Pump Plate for use with this pump is 
list -1 under No. 19H $5.00 

10R. Air Pump, Vacuum and Pressure. Same as No. 
9R, hut mounted on clamp (inst< of tripod) for 
fastening to i ible, making it \cr; 
for lecture ami demi >nstrati< mi work. I Air I 'm 
Plate for this pump listed under No. 19R) $5.00 

14R. Air Pump, Vacuum and Pressure. Larue nickel- 
plated brass cylinder 45x5 cm., two easy-acti . ilk 
valves, m:pr«'\ « <1 plunger, mounted on metal stirrup. 
A quick-acting pump which produce a vacuum suffi 
cient for all elementary experiments in physics, ' Air 
Pump Plate for use with this pump listed under \*o. 
19R> $12.00 

19R. Air Pump Plate. For use with Xo. 9R or Xo. 
1 -4 R Air Pump. Cast iron ->tand. top surface, 22 5 cm. 
in diameter, ground plane to insure perfect contact 
with hell jar flange. Hoj nd of stopcock tit- 
inch bore rubber tubing. Manometer tap, 1oca> 
just hack of the stopcock, is closed by a removabli 
solid plug. Vent hole at center i- tapped standard 
< .. -16) t«>r all air pump accessories and i- provid 
with a miii-\.iii]i Milvaj Guard Plug The advan- 
U> a the latter are described tmder Xo. 

165R ... $6.50 

20R. Air Pump Plate, Milvay Oil-Sealed Type. Pro- 
vided with recess' - about the inlets ami center vent 

which, when tilled with oil. makes this pump plate 



absolutely leak proof and I ■■ suitable for Vi 

uuni work of the h i\ order. The surface of the 
heavj glass disk— 25 em. in diameter — i^ ground per- 
fectly true. I he iron base into which the di^k i> 
sealed is extra heavj and finished in black man. 
I he two inlets, one for air. the other tor manomet 
are provided with ren ■'■ olid plug* I lie a 

ter vent is provided with a rem .. 165R I 

proved Milvay Guard Pluj \ ent and inlets are 
tapped l, 1'- and therefore fit all air pump acct 
sories ... . $17.50 

21 R. Pressure Tubing, 3 Feet Long, -Inch Bore. 
For connecting air pump- with pump plati \\ 

not collapse under a vacuum and is absolutely air 

tight $0.60 

22R. Pump, Hand Pressure. Small nickel plated hand 
bii pump, suitable for compressing air into foot- 
ball bladders, weight of air gii »bes, air pressure cham- 
bers, etc. Also excellent for illustrating how, in com- 
pressors, a flexible concavi leather disk is made to 
serve as both piston and inl valve Length 
barrel, 1 5 cm $0.50 

23R. Sealing Pad, Rubber. A thick soft rubber pad. 
24 cm. diameter, tor sealing hell jar-* and bladder 
glasM - to pump platen Vbsolu 

even when surface of pump plate and Range of jar 
are not p< tly trm Eliminates the use of 

or vacuum wax This pad has for 
v< been $u< Fully used in European 
torn^ and for its listing we are indebted to Prof. 
\\ Henry Black, Roxbury, Latin School, Bost 
Mass $2.25 
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No. 24R. 



24R. Air Pump, Vacuum and Pressure, Lever Action 
Type. Polished brass cylinder, 63 nun. diameter, 21.5 
cm. long; two easy-acting silk valves; heavy glass 
pump plate, 25 cm. diameter, ground plane and 
sealed in an iron mold. Vent hole at center, tapped 
iVl6, fits all standard air pump accessories and is 
provide'] with a removable Milvay Improved (iuard 
Plug. (See No. 165R.I Masc and pillar are of iron. 
neatly finished in black Japan $35.00 

29R. Air Pump, Vacuum, Geryk Type, Milvay Im- 
proved Design. Offers three distinct advantages over 
other makes, either domestic or foreign: 

First: A Higher Vacuum — .008 mm. guaranteed. 
Tests with a McLeod Gauge show vacuum- as high 
as .005 mm. are easily reached with this new pump. 

Second: No Splashing of Oil. This as accom- 
plished by the new type of top cylinder construc- 
tion. 

Third: Greater Durability. This is accomplished 
by encasing the entire lower section of the cylin- 
der in a single heavy brass casting. In older models 
this lower section is built up from numerous sep- 
arate part< with no less than seven external joints. 
It is extremely difficult to seal so many joints against 
leakage. Besides, they cannot stand the continuous 
strain imposed on them by the operation of the 
pump. The danger of leakage is therefore ever 
present. Furthermore, so many joints weaken the 
cylinder. Should a joint open up the pump is ren- 
dered useless, necessitating its return to the factory 
for costly repairs. All these disadvantages are over 




No. 29R. 



come by our new construction. There is not a single 
external joint to leak or open up. That's why this 
improved Milvay < leryk Pump produces a higher 
vacuum than older models. The construction is so 
Sturdy and strong that a lifetime of service is abso- 
lutely assured. 

There are no valves in the ordinary sense of the 
word. The piston works in oil which seals the 
inlet and outlet ports. The glass pump plate with 
its perfectly ground surface is 25 em. in diameter 
and sealed in the base. All other parts are sub- 
stantially constructed of cast iron and brass, and 
finely finished. The opening in the center of the 
plate is provided with a standard ft-16 thread that 
will fit all standard air pump accessories. This open- 
ing is provided with a removable guard plug which 
prevents the entrance of mercury, glass chips and 
other undesirable substances, yet permits the free 
passage of air. At the right hand end of the base 
is an opening for attaching a vacuum gauge such as 
our Xo. 214R. When the gauge is not employed, this 
opening is closed with the solid plug furnished. 
Diameter of piston 48 mm., length of stroke 9 cm., 
operated by hand wheel. The face of the wheel 
is so designed that the pump may be operated by 
motor power if desired. A % H.P. Motor used with 
countershaft Xo. 31 R will drive this pump at the 
correct operating speed — about (>0 r.p.m. Provided 
with Milvay Removable Guard Plug the advantages 
of which are described under Xo. 165R $60.00 

31R. Countershaft. For use in operating No. 29R Air 
Pump with an electric motor $7.50 
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AIR PUMP ACCESSORIES 






No. 34R. 



No. 33K. 



No. 39R. 






No. 44R. 



. 




CHIC4Q ( 



No. 46R 







No. 5 



No. 48R. 



No.49R 



No. 50R 



33R. Air Expansion Apparatus. I wi 250 a ttles 
connected by a bent glass tube. One bottle is open; 
the other is closed air-tight with a rubl -topper. 
When both bottles are partially filled with water, 
placed under a bell jar and the air exhausted, wa1 
flows from the closed to the open bottle through the 
connecting tulu-. When air 1- admitted flow 1- re- 
\ ersed. Show e cpansibility of air $0.60 

34R. Baroscope. For showing the upward pi ire 
or buoyancy of air. Consists of a sealed hollow 
glass globe with book. « -unterpoised on a sensitive 
beam balance with metal stand. The glass globe 
undergoes n 1 change in shape or weight, hence, no 
readjustment of the counterpoise is every necessary 
as in bra-- globe and cork ball types. For use und 
No. 46R Bell Jar. two gallon size. Without bell 
jar $7.50 

39R. Bell in Vacuum. New Form. For showing that 
sound is not transmitted through a vacuum Con- 
sists of an open-top, bell jar, inside height 28 cm., 
inside diameter 15 cm., and a snug fitting rubbi 

opper provided with binding posts and terminals 
from which an electric bell 1- suspended. Fits any air 
pump plate 17 5 cm. or more in diameter. Complete 
with bell $4.50 

40R. Bell in Vacua, Bottle Type. For showing that 
sound waves an not transmitted by a vacuum. Con- 
sist- of a small bell so mounted on the end of a flex- 
ible reed th.it its dapper will strike the bell when 
the bottle is shaken The bottle \< 4000 cc. in size 
and is provided with stopper and stopcock. Fits any 
pump plal rhis design is intended to be remo\ 
from the pump after evacuation and to be pa- 
about the class so that each student may test for 
himself the effect of the absence of the transmittii 
medium on sound $3.00 



Bell Jars 

\11 of our bell jars are made of heavy clear gla — 
The rim> art- reground and tested to insure good coi 
tact with the pump plat* 

44R. Bell Jar. (Hand and Bladder Gla^v Lo 
lied form, open to top, both rims ground. Diam- 
eter 7 ' 1 • 1., height 12.5 cm $3.00 

310S. Bladder. Prepared and Cleaned. For us< with 
No. 44R Bladder Glass to -how bursting by atmos- 
pheric pre^ure $0.20 

46R. Bell Jars, High Straight Form, Knob Top. 
I ap., callous ... 1 2 3 4 

Insidi . diam . in.. ; 6 7 8 9 

Inside ht., in 9 11 IS 1? 18 

Each $2.50 3.25 4,25 7.00 9.00 

48R. Bell Jar, High Straight Form, Tubulated Top. 
tnside diameter 6 J A inches, inside height 11 inch< 

1 gallon. Top opening takes No, 5 rubber 
-topper $3.25 

49R. Bell Jars, High Straight Form, Open Top, with 
ound rim and top ground flat. 

Capacity, gallons x / 2 1 

Inside diameter, inches .... 5 6 T 

Inside height, inches 9 11 l r 

Diameter of opening, inches 1 l 1 1 

Each ...$2.40 3.25 4.50 

50R. Bell Jars, High Straight Form, Glass Stoppered. 

Capacity, gallons l / 2 1 

Inside diameter, inches. ... 5 6 

Inside height, inches 9 11 1" 

Each $2.60 3.50 4.50 



BeU Ja 

-•1 J« 

*■ BeUja 
Fair 
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No. 51R. 



No. 53R 



No. 65R 



No. 70R 
with No. 201R 



No. 70R 

with No. 75R, 



—^ 






No. 114R. 



No.l24R. 



No. 129R 



51R. Bell Jars, High Swelled Form, Knob Top, with 
ground rim. 

I apacity, gallons 1 2 

Inside base diameter, inches 6 7 

Inside height, inches 1" 12 

Each $3.25 4.50 

53R. Bell Jar, Extra Tall Form. Fits over a full 
k-ngth barometer tube. Excellent for studying the 
effect of reduced pressure on the mercury column 
of barometers. Overall height, 86 cm $5.00 

65R. Bell Jars, Low Straight Form, Knob Top. with 

regrouud rim. 

No. \ B C 

Height, inside, inches 4 8 

Diameter, inside, inches... d 8 1" 

Each $2.50 3.50 6.25 

70R. Bell Jar with Brass Cap. The cap is threaded 
to receive stopcock Xo. 189R or Xo. 201 R. Can be 
evacuated by being placed on a separate ground-gla — 
plate and connected by means of rubber tubing with 
any air pump. Also may be used on plate of any 
pump. With Xo. 75R Sliding Rod in place, various 
objects can be suspended and electrical connections 
made inside the jar. Without sliding rod or stop- 
cock $7.00 



75R. Sliding Rod. Fits air-tight in brass cap of No. 
70R. Provides means tor hanging various objects 
and making electrical connections inside of jar. $2.00 

114R. Bursting Cube. Of thin glass, about 7x7x7 cm. 
When placed under bell jar and air exhausted cube 
bursts with considerable t illustrating the ex- 

pansion of air when outside pressure is removed. $0.35 

119R. Bursting Cube Guard. A cylinder of wire net- 
ting to be placed over Xo. 114R Bursting Cube to 
protect the bell jar. Diameter 12.5 cm., height 23 
cm $1.25 

124R. Can, Taper Neck, with Rubber Stopper. Bright 
tin with screw cap. For showing the crushing effect 
of atmospheric pressure. Boiling a small quantity of 
water in the can drives out most of the air. If the 
can is then corked and plunged into cold water, the 
steam inside will condense and the can collapse, due 
to the enormous pressure of the outside air. . . .$0.50 

129R. Freezing Apparatus. For showing freezing by 
the rapid evaporation of ether. Consists of a bell 
jar 20 cm. in diameter and 12.5 cm. high, with 7.5 
cm. crystallizing dish, triangle and watch 
glass $2.75 
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130R. Gage. Pressure. to 30 Lbs. Per Square Inch. 
Comri pc, improved single spring form, for 
air. M.. mi. or water pressure. Iron case with nickel- 
plated trimming, .?'_• inch dial. Provided with stop- 
cock and nipple For atta< hing hose $3.50 

131R. Gage, Pressure. to 100 Lbs. Per Square Inch. 
1 'thcrwi > ■ .i- No. 130R $3.50 

131Ra. Gage, Pressure, to 100 Lbs. Per Square Inch. 
So-called standard or test gauge. B. shipment 



this gauge is carefully standardized against an open 
column of mercury and 1- therefore guaranteed to 
be COJ Made entirely of bra— $14.75 

132R. Gage, Vacuum. to 30 Inches. < >thei w ise same 

a ' 1 »R $3.50 

133R. Gage, Vacuum and Pressure Combined. to 
-^ (| incl nd to 30 lbs, per square inch. < )therw i 
is No I30R $5.00 
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No. 142R. 



No. 149R. 



134R. Guinea and Feather Tube. May also be used 
- Fountain in Vacuo and as an Aurora Tub 
Heavy glass tube 110 cm. long by 4.5 cm. diameter, 

with brass caps, oik- being removable so that the 
tula- may be easily cleaned. Provided with stopcock 
to fit air pump- with 7 16-16 opening, and tripod 
base tor protection when not in use. Complete 
with metal disc and feather. Three different uses 
for this tube are: <a) Guinea and Feather Tube. Re- 
move from tripod, attach to air pump, open cock, 
lust tube, close cock and disconnect tube from 
pump. Rapidly invert tube, notice both metal disc 
and feather drop together Open cock, air fills tube. 
notice how metal disc reaches bottom first, (b ) Foun- 
tain in Vacuo. Exhaust tube as before, dip stop- 
cock under water. Open cock, water will enter 
the tube with a rush, stream reaching top of tube. 
(c) Aurora Tube. Exhaust tube, connect stopcock 
and metal knob to terminals of an electric machine 
or an induction coil. The spark generated produces 
beautiful effects in tube. These are best observed 

i darkened room $10.00 

137R. Ground Glass Plate, 150x150 cm. For use in 

►nnection with No. 44R, No. 4«>R and other open 

top bell jar. $0.20 

139R. Incandescent Lamp. Milvay. Demonstration 
form. Glass globe. 4\12.5 cm., fitted with rubber 
Stopper provided with two electrodes and a stop- 
cock. The electrodes are fitted with binding posts 
at their outer end with mercury cup- at their inner 
end. into which No. 14<>R Carbon Filaments may 
be inserted. The outer end of the stopcock is threaded 
7 16-16 for attachment to any of our air pump plates. 
With* >nt carbon filament ^ $4.25 

140R. Carbon Filaments. To fit Xo. 139R, for 110 
volts. Per dozen $0.50 



142R. Lung Demonstration Apparatus. For demon- 
strating the manner in which lungs inhale and ex- 
hale air. The lung- are represented by two rubber 
balloons attached to a V piece held in a rubber stopper 
inserted in the neck of a bell jar. The diaphragm 
consists of thin shed rubber stretched over and 
tied to the flange. When the diaphragm is pulled 
out air is drawn into the balloons (lungs); and 
when pushed in. the air is expelled. In addition 
to the expansion and contraction of the balloons, 
this in-and-out movement of air may be visualized 
by bringing a candle flame near the open end of 
the Y piece. Complete as illustrated $4.50 

144R. Leather Washers. For use with stopcocks. 
guard plugs, etc. Outside diameter % inch, inside 
diameter rt inch. Per dozen $0.15 

HSR. Leather Washers. To fit piston of No. 9R 
Air Pump. For replacement. Per set of two. . , .$0.25 

146R. Leather Washers. To fit piston of Xo. 14R 
Air Pump. For Replacement. Per set of two.. $0.35 

147R. Leather Washers. To fit piston of Xo. 24R 
Air Pump. For replacement. Per set of two $0.50 

148R. Leather Washers. To fit piston of Xo. 2 ( >R 
\ir Pump. For replacement. Per set of two. . $0.35 

149R. Magdeburg Hemispheres. Pair of accurately- 
fitting iron hemispheres 12 cm. in diameter. When 
fitted together and air inside exhausted, the) cannot 
be pulled apart; but placed under a bell jar and 
the air exhausted they will fall apart of their own 
weight Excellent for demonstrating atmospheric 
pressure. Stopcock fits any air pump with 7 16-16 
opening. Mounted on tripod base for protection 
vt hen not in use $6.00 
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No. 165R. 



No. 169R. 



154R. Mercury Shower. For illustrating the porosity 
of wood. Consists of a wood funnel, the bow] of 
which is heavily varnished to render it impervious 
to mercury. Tin stei unlike an ordinary funnel, 
has no hole through it, but consists n ■ of a 
solid unfinished wooden rod. When mercur) is placed 
in the wood tunnel, the funnel placed on a No. 
44k Bladder Glass, as illustrated, and thi 
hausted I th< bladder glass, the i quicklj 
pa through the p< n ■ ■■ in the u o< >d nd 

drops into the dish below- Without bladder glass 
or dish $1.00 

156R. Pump Oil, Vacuum. A specially pre] 1 <>»1 
in X" 29R Geryk- I yp< and other air pump 

In ns, 

\ B 

Size . . . 1 pi- 1 qt. 1 g 

Per can $0.45 .65 2.00 

159R. Parchment Paper. Vegetable, in sheets 18 
iiu In 

Per sheet $0.05 

Per quire 50 

160R. Parchment Paper. Genuine animal product, in 
sheets 17x22 inch* s. Per sheet $2.50 

164R. Pressure of Air Apparatus. For illustn 
air pressure. Consists vessel about 1" cm. 
long, and 7 cm, in diameter, one end of which is 
provided with a rubber diaphragm, the oth< nd 
with a rubber tube, A slight suction will foro 
thi • igm inward, as illustrated; a strong suc- 
tion will burst it $1.00 

165R. Pump Guard Plug, New Milvay Design. 
Thn I 7 16-16 to fit any standard pump plat 
Prevei I - glass, men ui and other undesir; ib- 

sl im entering the pump while allowii ree 
passage of the air. Head, 50 mm. in ; eter, is 
large i gh to form a good support for burstii 
cube dish< -. etc Tin- heads of the «»ld 
st) le plug - are too 3n ill for this pur] 
they i .iinioi 1m used in the \ i rj e> in 

which their protection is most need* 
hi nickel-plated ... $1.00 

166R. Reaction Wheel. For illustrating N 

I bird I av* of Motion I rlass globe rotati s rapidly 
when a hell glass under winch it has I placed 

xhaustt \\ il under 

bell jar. On metal stand about 17.5 cm high.. $2.25 





(Cut Showing 

Guide for 

Piston). 



No. 177R. 

167R. Reaction Wheel, Gas Flame Type. When thi 
device is partially filled with water as indicated and 
then connected to an air pressure supply, the upper 
member with its four attached bent arms will i 
vrolve at high speed. If gas is used instead of air 
id the escaping gas ignited, the resulting effect 
i* extremely spectacular, Entirely of glass. . . .$2,50 

169R. Rubber Balloon, with Valve. Valve opens and 
closer with -i singlt twist of neck. Eliminates tying 
with 5 1 ring. Pure gum. diameter deflated about 5 
cm. For use under bell jar to show elastic for 
of air $0.10 

174R. Rubber Dam. Thin pure gum sheet rubber. 
Per square foot $0.25 

175R. Rubber Dam. 1 Inn pure gum sheet rubber, 
12 inches wide. Per linear yard $0.60 

177R. Rubber Football Bladder. Standard size 1.25 

184R. Seven-in-One Apparatus, Milvay. < Spiromet< r. i 
New form with reversible l» o that the spiromet 
may be supported with the platform at the top or 
at the bottom. Tl lience of this tion 

will he ecially appr< d when using the spirom- 

eter as a Hydraulic Press, Hydrostatic Kellov 
or Pneumatic Lift. Tl linder is of heavy seam- 

less brass tubing. 1_' ; cm in diameter '» 
lorn:, provided with an air-tight ami water-tight 
piston. A recent improvement coii^i-N of a guii 
for the piston — it insures smooth piston action ai 
makes jamming impossible. Both ends are pro- 
vided with handle i that the spirometer ma] 
conv* niently used as Magdeburg Hemisphi i I 
handle i^ <o designed that it may also be used as 
plat torn i for supporting the weights used in Hy- 
draulic Pi and Hydrostatic Bellows work. Coi 
plete with sto] rsible legs ; " cm, loi 

rubber tube and metal water I voir $16.00 
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No. 200R. 



No. 204R 
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No. 194R. 



No. 201R. 



No. 209R 





No. 232R. 



No. 234R. 



No. 229R. 



Stopcocks and Nipples 

Made of brass, polished and lacquered, ground 
plu^ with 'T' handles, threaded 7 lo-lo, which is 
the Standard thread used on all our air pump plate 
and air pump accessories. 

189R. Stopcock, double male screw $1.00 

194R. Stopcock, one end for A in. bore rubber tub- 
ing, the other with male screw $1.00 

199R. Stopcock, both ends for ft in. bore rubber 

tubing $1.00 

200R. Stopcock, one male and one female screw, 1.25 

201 R. Stopcock, one end for i 5 * in. bore rubber tub- 
ing, the other with female screw $1.50 

202R. Stopcock, both ends with female screws.. 1.65 

204R. Nipple, Brass, female screw 35 

209R. Nipple, Brass, male screw 35 

165W. Stopcock Grease. Ernest's. Does not dry out 
or harden, makes stopcocks leak-proof and prevents 
plugs from sticking. Per tube $0.35 

214R. Vacuum Gauge or Manometer. For use on air 
pumps and air pump plate- to indicate directly all 
pressures under 14<> millimeters of mercury. Tl 
new model is provided with a groove fur oil-sealing 
joint between the dome and base, thus making 
this gauge absolutely leak-proof. Fits our 

4416R, 4417R, 4419R and all other pump- 





No. 214R. 



No. 219R. 




No,224R. 



No. 221R. 



having standard i 7 s inch openings. The mercury- 
filled manometer tube is mounted on a nickel-silver 
scale graduated for 14 cm. in millimeters and is 
mounted under a removable glass dome $10.00 

219R. Vacuum Gauge or Manometer. For use under 
bell jar.x to indicate directly all pressures under 
1 50 millimeters of mercurj . The mercury-filled 
manometer is mounted on a wooden scale graduated 
for 15 cm. in millimeters. On metal base $2.50 

221 R. Vacuum Gauge. McLeod High Vacua Type. 
A practical and scientifically accurate instrument 
for measuring vacuums from 200 microns to half 
a micron i .2 mm. to .0005 nun.). Each gauge is 
calibrated and the scale marked directly in micron-, 
making mathematical calculations unnecessary. All 
parts are completely protected by the wood frame. 
Height, about 60 inches. Mercury required, 7 
pounds $60.00 

224R. Vacuum Wax. For coating the flanges of bell 
jars, Magdeburg Hemispheres, etc., to insure air- 
tight junctions and connections. Will not harden* 
hi be easily removed, does not injure pump plate 
or apparatus, Better than tallow, vaseline, or heavy 
oil. Per 4 oz. jar $0.25 

229R. Water Hammer. A glass vacuum tube with 
bulb. 25 cm. long, partially filled with water. When 
inverted the water falls against the bottom with a 
solid click $1.20 

232R. Weight of Air Flask. Round bottom, 500 cc. 
capacity, rubber and glass connections. Complete 
with pinchcock $1.00 

234R. Weight of Air Globe. Hollow brass globe, pol- 
ished and gold lacquered, 10 cm. in diameter, with 
Stopcock to tit air pump with 7 16-16 opening. Pro- 
vided with a removable hook $4.50 

Weight of Air Globes of Glass listed under Nos. 192B, 
192Ba and 193B in Balances and Weights Section. 
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BOYLE'S LAW APPARATUS AND AIR THERMOMETERS 




i 









CA.CI. 

No.235R. 




No. 236R 



No. 238R 



235R. Boyle's Law Tube. J-shaped, glass, die 0] 
arm 100 cm ! 1 1 with funnel 

the cl m. Io 
that k n 

it in verifying B03 luine 

of a lining cor 

vers* - the hich $0.85 

236R. Boyle's Law Tube. A- used in Millika -ale 
and Bi chop's Coursi I tubi I : ( cm 

out bore, with mercui 

index . $1.25 

237R. Boyle's Law Tube. Same a 

ithout mercury ind SO. 70 

238R. Boyle's Law Apparatus. Gla 

on a hardwood support, 1 

cm. hik?h. with i $5.00 

239R. Boyle's Law Apparatus, 
at the Ity and the I 

of ■ In ti m the air contained in the 

cl .m 

i to 2 atr lied by meat 

of a ill bi 

C' ined in a n. This fon es I 

mercury uj narr tubes, 

■ 1 ther o| i h dij 

end into ti cury in the cistern B 

Ganges in l\ r in the i d till 





No. 239R. 



No. 240R. 



and the relative heig 4 the mercury in both tub 
for difl t pressures, a curve ma plotted which 

will a that the relation and 

v com Bo; Lav lounted on 

mahov ban n. high. 

tern 

securely clamped down to overcome the trouble at 

:^h i ire i rienced with < »m- 

plete with millin \c one mctci air 

pump and full directions, bu thout $7.50 

240R. Boyle's Law Apparatus. Adjustable Form. 
< 1 tui a tube clos< 

ock, each mounted upon a ch 

can be c L 1 

air 
! tubi icing 

th- rcury. It qualizii 

the ■ ure in both arm 

tul»< 
Ik covering to j nt it fr 

on a ma! hardv 5 cm, high, 

with mill meter lot $10.00 

241 R. Funnel Tube, Glass, a R, 

$0.40 

242R. Closed Tube. with ock, 

on > about 40 a $2.00 

243R. Rubber Tube. V. ven silk I 

i in. loi -I on No $1.00 
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No. 244R. 



244R. Boyle's Law Apparatus, Harmon's. After de- 
C sign by Prof. Herbert W. Harmon. Dept. of Phy- 
sics. Grove City College, Grove City, Pa. This 
form has been in use in the above mentioned institu- 
tion for eighteen years and during that time has been 
operated by over one thousand students without ac- 
cident, indicating that it is practically fool proof. 
Careful students get results uniformly within an 
error of one percent. The ease of operation enables 
the student to obtain a large number of readings 
to graph in an ordinary laboratory period. 

In use the meter stick is adjusted until both ends 
are at the same height above a level table top. 
The protractor is then adjusted until it reads zero. 
The length of the air column— the distance between 
the mercury and scaled end of the tube— IS noted. 
Likewise the length of the mercury column and the 
distance from the table up to each end of the 
mercury column are noted. The tube is then tilted 
successively, with the open end up, to 10, 20, 30, 
etc. degree positions until the tube is vertical, and 



the same data as before noted for each trial. In the 
foregoing cases the pressure on the enclosed air 
column is the atmospheric pressure plus the vertical 
component of the mercury column. 

For pressures upon the enclosed air column of 
less than an atmosphere the open end is tilted down, 
in which case the pre^ure is that of the atmosphere 
minus the vertical component of the mercury col- 
umn. From the data secured a curve of volumes 
vs. pressures is plotted for both increasing and de- 
creasing pressures. In both cases this should result 
in a smooth continuous curve. 

The apparatus consists of a J-shaped tube on a 
tilting wooden back with a meter scale graduated 
in millimeters. This tube contains a mercury col- 
umn approximately 74 cm. long and an enclosed air 
column about 15 cm. long. A pointer attached to 
the center of the tube mounting indicates the an^le 
of tilt on a large protractor graduated in 5 degree 
divisions. The apparatus is. mounted on a suitable 
tripod support. Complete as illustrated and with 
full directions $10.00 
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No. 245R. 



245R. Boyle's Law Apparatus and Air Thermometer. 
Milvay. Consists oi an open funnel-end tube and a 
tube closed by glass stopcock, mounted on holders 
of highly polished and lacquen d metal. These hold- 
ers are provided with rapid-action clamps, so that 
they ma) be conveniently clamped at any point along 
the >■ ale. The two tubes are connected by a heavy 
rubber tube, with wov< n silk covering to prevent 
bulging. The support consists of two metal uprights, 
with a 100 cm. meter stick between them, mounted 
on a tripod base. The meter stick is provided with 
two sliding index pointers which extend in front of 
the tubes on either -ide. These pointer-, together 
with the polished surface of the tube holders, enable 
the height of the mercury columns to be determined 
without error or parallax. 

When using the apparatus as an air thermometer, 
the air thermometer bulb, which is held in a suitable 
support, nnected to the end of the -topcock tube, 
as shown in the illustration $25,00 

247 R. Boyle's Law Apparatus. Milvay. Precision 
Form. Support consists .»» two round metal rods 
with a square metal rod between them, mounted on 
a tripod base provided with leveling screws A square 
rod is graduated in millimeters for 130 cm. of its 
length and is provided with a sliding mirror ind< 
for reading the height of the mercury without paral- 
lax. I his index is | d with verniers reading to 
1 10 mm. The closed tube is graduated and is pro- 
vided With ... S1 Oclc. I lie open tube terminates 

at its upper end in a small funnel. Both tul are 
connected at their tower ends by a rubber tub 



P^O 





No. 247R 



-ilk covered to prevent bulging. Both tubes are 

mounted -o that they can be conveniently clamped 

at any desired height on the nmnd support 

A slow-motion screw provides tor fine adjustment 

of the height of the tube on the right hand s 

tube with stopcock maj be removed and No 24 ( 

Air Thermometer Attachment substituted. Mm 

pod is finished in black japan, the other metal pai 

in polished nickel-plate $60.00 

248R. Air Thermometer. Milvay. Same as No, -47 K 
but with No. 249R Air Thermometer Attachment 
substituted for the stopcock tube $70.00 

249R. Air Thermometer Attachment. Milvay. 
No. 247R. With three-waj stopcock, steel coupling 
and platinum point for reading mercury mem 
The bulb is provided with a stopcock at the lower 
end, to facilitate the filling of the bulb with p tl) 
dry air. Capacity of bulb about 185 cc $10.00 

Extra Parts for No. 247R Boyle's 
Law Apparatus 

250R. Funnel Tube. Glass, about 30 cm. long, with 

steel coupling $1.50 

251R. Rubber Tube. \ heavy rubber tube 180 cm. 
long; ^-ilk coa I to prevent bulging, and proi 
with special metal i to fit thi upling of N 

247R $2.00 

252R. Stopcock Tube. < Ilass, about 40 cm. loi 
with steel coupling. Capacity! 6 cc, graduated in 
tenth- . $5.00 
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Quick Deliveries 

THE arrangement of the stock in our plant is as simple, 
orderly and systematic as a card index. There is a 
place for everything and everything is in its place. Then, 
too, there is plenty of room, plenty of daylight, plenty 
of ventilation and plenty of stock. These things insure 
the same quick, accurate delivery service which the 
Chicago Apparatus Company has given to laboratories 
for over two decades, and for which this company has 

become so well known. 
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No. 254R. 



No. 255R. 



No. 256R. 



254R. Archimedes Principle. I or sho* that th< 
loss in w I body is < qual to that 
own voluu insists of a nil >rass 

cylindei mth hook) which i '1\ fills a nickel 
In cup (22x38 mm.) with handle $1.60 

255R. Balance, Flotation, Dull's. A compression bal- 
ance for measuring the buoyant fort iboul 1 
grams) of a "wooden block like our No 279R, as 
outlined in Dull's "Laboratory Exercises in PI 
I cp 8, (1929). Since the buoyant force of a Jl-ating 
block cannot cause spring c< sion, or point 
movemenl until the buoyant or upward force e 
ceed- the weight or downward grai itational pull 
on the sliding rod, the weight of the latti adjusted 
to correspond i th< lowest graduation on 
the balance, namelj 50 .rains. In this way the 
"weight-i ding" rod error — about 50 grams— un- 
a voidable in flotation balano raduated down to 
zero, is eliminated, rhus, every indication on this 
new balance, within its rai ge, 50 to is a 

true measure of the upward force against its lower 
four point Further, the li il< and finer 
divisions — 5 grams — permit closer readin H< 
bra nickel-plated cylindrical body, with aluminum 
sliding rod. Overall length, 24 cm $4.75 

256R. Balancing Column Tube. Miltikan. Gall and 
Bi ] io] Doubh U tul i 6 mm. glass tubing, 

overall 1 ; i about cm.. $1.00 

257R. Bottle, Mariotte's. Has one opening at top and 
thn e h fitted rubbi r - toppers 

if l gl tubes oi equal bore. Excellent for denn 
rating liquid pi lifferem ' I apa< ity 

one gallon . . $5.00 





No. 264R. 





No. 259R. 



No.265R 



258R. Pressure Tank with Three Holes. For on- 

strating liquid pressure at different depths I ralvan- 
ized tank 12.5x12.5 cm, by 30 cm. high with 
top and three small h< in one side 2 14 ai 
cm. from the bottom. Any hole may he closed or 
shut off by placing a small piece of sheet rubl 
over the inside opening $1.75 

225C. Bottles, Specific Gravity. Accurat- ted 

at 20 degrei I flint glass with perforated stoj 

Cat. No 226C 227C 

Capacitv. cc 10 : " 100 

Each $0.80 1.00 1.25 1.60 

230C. Bottles, Specific Gravity. Unadjus for s 

adjustment, flint glass, with perforated stopper. 

t No 230C 231C 2MC iC 

l apa. ity, cc 10 _ ,: 100 

Each $0.45 .50 .60 .75 

259R. Bursting Bottle Apparatus. For illustrating the 
incompressibility of liquids. Consists of frame bottle 
and plunger. Bottle, filled with water, is broken 
when plunger is forced down into it. Complete with 
three 6 oz. bottler (For extra hot?' — 

6 ob.) $3.25 

264R. Cartesian Diver. Illustrates principle of Archi- 
' compre lity of gases, and transmission 
of liquid pressure. Coi of a hollow gli ire 

about 4 cm. long, winch just barely floats in water 
and having a small < t its lower end To be 

placed in water contained in a jar provided w 
rubbi i diaphragm. Pressure on the diaphragm 

the diver to sink: releasing the pr< 
causes tin diver to rise. Diver only $0.30 

265R. Cartesian Diver. No. 264R complete w 
Sxl'S inch glass jar and rubber diaphragm., $1.00 
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No. 272R. 






No. 279R. 



No. 284R. 
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Nos. 304R-308R. 
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No. 289R 



No. 299R. 



No. 314R. 



No. 297R. 




269R. Communicating Vessels. For illustrating that 

a liquid rises to the same height in all the vessels 

communicating system. Made entirely of glass. 

Height, about 15 cm $1.00 

270R. Communicating Vessels. Same as No. 269R, 
but mounted on a neat metal stand $2.25 

271 R. Communicating Vessels. (Equilibrium Tubes.) 
Set of -ix glass tubes of different shape and -size 
on bra-- bas< 30 cm. long. Height about 25 cm.. $6.00 

272R. Density Ball. For demonstrating the effect of 
tern] nre on the density of a liquid. A metal 
ball, 3 inches in diameter, properly adjusted to float 
in cold water and to sink in warm water. Without 
beaker $3.00 

274R. Density Block, Aluminum. About 4x4x4 cm., 
hole in rib for attaching thread $0.60 

279R. Density Block, Wood. Waterproofed, not 
loaded. Size 7.5x7.5x3.8 cm $0.20 

284R. Density Block, Wood. Waterproofed and 

ided internally so as to sink in water. Size 

7x4 5x4.5 cm $0.30 

289R. Density Bob. Glass, 13mm. diameter. 5 cm. 
long, unh hook. For use in determining the specific 
gravity of liquids. May be used with Jolly Bal- 
ance • • • ■ -$0-50 



297R. Density Plummets. Set of 27, weighted with 

mercury and carefully adjusted, ranging from 0.700 
to 2.000 in >teps of 0.05. By means of these plummets 
a most striking demonstration of the different den- 
sities of liquids may he made. Per set $14.75 

299R. Density Cylinder, Aluminum. 82 mm. long, 
1^ mm. diameter, weight about 130 grams, with 
hook $0.50 

304R. Density Cylinder, Aluminum. 13 mm. diameter, 
40 mm. long $0.20 

305R. Density Cylinder, Brass. 13 mm. diameter. 
40 mm. long $0.20 

306R. Density Cylinder, Copper. 13 mm. diameter, 
40 nun. long $0.20 

307R. Density Cylinder, Hard Rubber. 13 mm. di- 
ameter, 40 mm. long $0.20 

308R. Density Cylinder, Steel. 13 mm. diameter. 40 
mm. long $0.20 

314R. Density Cylinder, Wood. Waterproofed and 

loaded internally to float nearly submerged in water. 
Length 8 cm., diameter 4.5 cm $0.35 
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No. 334R. 




Nos. 319R-324R 



No. 329R. No. 331R 
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No. 334Ra. 



I 









No. 335R. 




No. 336R. 



No. 337R. 



No. 338R. 






31 9R. Density Cylinder, Wood. Waterproofed, length 
20 cm., diameter 1 cm $0.10 

324R. Density Cylinder Holder, Brass. Clamps on 
the edge of a battery jar and is provided with tv 
metal rings for keeping No. 319R D Cylinder 
upright m water ..$0.35 

329R. Density Overflow Can, Brass. N '-plated, 
14 cm. high, 7 mm. diameter, capacil 
cc - $0.70 

331R. Density Catch Bucket. Brass, nickel-plated, 
apacity about 175 cc. with wire handle . .$0.60 

334R. Density Sinker, Lead. Weight about 17= grams, 
with hook $0.25 

256H. Density Sinker, Lead. V ht al -nut 7' N I 

gram-, with hook . . $0.60 

334Ra. Density Specimens of Liquids, in Frame. 
S] lens of equal w< rent liquids in 

uniform gla - heights of the liquids are in- 

versely i Ttional to tl gravities The 

set in< lud< s Eth< r, Petroleum, Water, Glycerine, Sul- 
phuric Acid ami M.'i , In neatly finished wooden 
traTm " ..$5.50 

335R. Density Specimens. Set of Four. One each 
aluminum, bra-, copper ami steel cylinders, 13 mm. 
diam. x 4(1 mm. lonp. in pasteboard j>0* SO. 75 



336R. Density Specimens. Set of Ten. For -tut! 
use in specific gravity experimeni Ten differ. 
specim< about 5 cc. in volume, enclosed in paste- 
board box $0.50 

337R. Density Specimens of Wood Extremes. Mil- 
vay. Both weigh alii Jit time- bulk 

than the other, so great is the di i nee in density. 
Valuable in lecture work becau- of then larj 
^e — 7 z -~.^\^? cm. and I 5xi m. Placed i 

tli<- pan- of a trip scale V lance i tnothi 

Placed in a trough of water one sinks to a 
99%, the other to but 1- indicating densities of 
0.99 and 0.12. The larger and lighter specimen 

of Balsa\A ood— the li i ►«..! known. It 

i- lighter than corkwood. B of its great 

I" d for building rafts, life pi 

bins, et< The smaller a 
men i laurel wood, of the -!■ 51 wi 
known. Per pair . . $2.25 

338R. Density Specimens of Metal, in box. 

mens of five different metals in cylinder form and 
of equal weight — about 70 grams — and c< 
r — about 19 mm. The the cylind »re 

1> proportional to their - 

each of lead, copper, tin, 
aluminum. In compartment box $2.50 
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No. 344R. 



No. 349R. 



339R. Faucet, Demonstration, Compression. Regula- 
tion and construction, cut open as shown in 
illustration. All parts are left free to move to show 
their office in "shutting off" or "turning on" of 
water in a compression bibb $2.50 

340R. Faucet, Demonstration, Fuller. Regulation size 
a; instruction, cut open as shown in illustration. 

All parts arc left tree to move to -how their office 

"shutting off" or "turning on" of water in a 

Fuller bibb $2.50 

344R. Hare's Balancing Column Apparatus. For find- 
ing the specific gravity of a liquid by balancing and 
oniparing a column of the liquid with a column of 
I onsists of two 105 cm. glass tubes connected 
at the top by a glass Y-tube, two glass tumblers, 
and rubber tube with pinchcoclc $1.00 

349R. Hare's Balancing Column Apparatus. Accord- 
inj s, Hurley and Burps. For determining 

the density of six different liquids at one time. 
Consists of a metal tube with clamp for attaching 
to ispport rod and having six outlets on one side; 
ix rubber connector^: six 6 mm. x 7? cm. glass 





C.A.CO. 

No. 354R 



tubes; six 2^x3% inch glass jars; and a glass over- 
flow trap with outlet tube and pinchcock. Suction 
applied to the outlet tube of the glass trap (by air 
pump or any other means) raises the liquids in the 
glass tubes to heights proportional to their densi- 
ties \ splendid demonstration apparatus. Without 
tripod base and support rod $5.00 

352R. Hare's Balancing Column Apparatus. Milvay. 
Complete form. The two glass tubes, connected 
at the top by a Y-tubc fitted with a suction tube, 
are mounted on a wood back. By the side of each 
tube is mounted a sliding scale provided with a 
pointer at its lower end. The tips of the pointers arc 
the zero points of the seal'-. Consequently, when 
the scales are lowered until the tips of the pointers 
touch the surface, the heights of the liquids in the 
two glass tubes may be read directly from the scale 
The wood back can be raised upon its support rod 
while the tumblers are being filled. The scales read 
to 100 cm. in mm. Complete with support and two 
tumblers $15.00 

354R. Hero's Fountain, Glass. For showing how 
water is raised by the elastic force of air. Total 
height about 35 cm $2.00 



Page 281 



■■■ 



■■ 



H 










CHICAGO APPARATUS CO. 



SMilvay 



Mechanics of Liquids — Section 



Milvay Hydraulic Press Model — 5 Tons 



355R. Milvay Hydraulic Press. 10,000 lb. Working 
Model. \\ \\ design with incl< >sed resen oil \i 
first i i drauli* - as used pi ii lly in the 

baling o( cotton Poday it plays an important role 
in >dern manufai turing pi i win i > trei 

(j ous pressui i m i ded. I he moldii I lata lit< 

and other insulated compositions, the fabrication oi 
highly compi d laminated material from which 
i , an n the forming of large 

complicated parts oi Leel, and the shaping oi spe< 
taclc 1< ns blanks ai e jusl a few t\ pit al i 
l:, i in , | .ii industrial impi trtam i 

ive hav< given the production oi a lecture table 
model more than usual attenti* m. 

I his h i suited in man) improvi its and new 
features which make the Milvay the most compact 
convenient and pow erful press for demonstrate 
work. No other model offers so many advantage 

1. Enclosed reservoir. I he pressure transmitting 
fluid (oil) is not i cposcd to the air. Prevents splash 
ing and its attendant n • Keeps dirt out, pi 
venting abrasion and w i ar of the pi s, tin 

ratel ii or wear of which would i leal 

No other i - this exclusive Milva) featui 

2. Pointer Does Not Recoil. It remains at the 
point of maximum pressui It permits a< itt 
determination of the snap p< I oi cast iron, cast 
bi i certain woods, and other materia! that brej 
abruptly. It pi t- pointer bending b bai gii 
against zero pin. Slow return of pointer to 

i ontrolled bj the slight turn of a wheel-handled 
valve. No other model has this Milvay featun 

3. All Metal Connections. No rubber hi <>■ 
other material subject to deterioration is emplo 
All connectioi I. They cannot leak I I 
assure pi rmam nt service Another exclusive featui 

4. Simple Pressure Release Valve. A slight turn 
of a disk-handled valve permits the return flow oi 
the oil to the inclosed reservoir. This valvi lo- 
cated at the bottom of the press proper. Fresh or 

dditional oil is easil} introduced by completely 
unscrew ing this vah i 

5. Exposed Pistons. Permits accurate measure- 
ment of their diametei vith a caliper and calcula 
tion of the mechanical advantage of the pn 

6. No Ungainly Projecting Parts. In the Milv; 
all parts fall within the base. This protects it agaii 
injury b] >ming into i I with ether obj< 

in the apparatus cas< Occupies less space and 
makes handling i r for an article that must oi 
necessit} I"- quite hi It also improves the gen 

eral appearance of the entire instrument. 

7. High Mechanical Advantage. The a 

of the small to lai is 8 to 1. The lever 

tio of the handle is 8.5 to 1. This gives a high 
rm I 8 to 1. From this it 

evident that only a moderate handle pressure will 
product- a tremendous press pressuri 

How to determine the mechanical advantage and 
piston pressures. The hydraulic augc 'he 

Milvay indicates pn n pounds per square inch, 

Knowing the an s, it is then a simp 

mattei to calculate the pressure on each pi 
The area of the I; piston is 1 227 square inch* - 

The pressui n the large piston is tin 
gi Han tl »n Thus, 

inch diai yteel rod, the gauge will 

1140 11.-. but th< tual pressure rted by t ! 

rgc piston is 12 of this amount, or 1400 II 

The area of the small piston is IS sq, inch* I I 
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pressure on the small piston is therefore 15'- oi tl 
tuge in< i. In tin ■ mpK gh en abo^ e, tl 

would be 1 the 1 140 lb nee I 

lever ratio of the handle 1. t h - lie 

sure (not allov for friction) is 21.3 It 

! >i\ iding 1 !4u lbs. by 21 .3 l 1 me- 

chanical advantage of th< th< full diam- 

i t- r of the pistons are exposed the handle 

ily removable, all dimensions maj 
rmined by direct measurement, making possil 
thon tugh laboratory as well as lecture work with 
tins new Milvay II > draulic pi 

Specifications 

Large Piston — Diameter 1 25 -ai 1 227 

sq. inches — maximum distai i - of travel 4.25 inch. 
— number of strokes required, :<l 

Small Piston — Diami inchi -area 15 sq ins. 

Handle — length 1-' in< hes — remo^ able slip out 

tructi< ■• 
Mechanical Advantage — 68 to 1 
Press Platform— ''\17 cm. 

Upper and Lower Fulcrums — di-t en, 

mm.— -distance from end to e- 

of low <. r fulcrum, \2S mm. 
Gauge— dard Hydraul 
pound- pressure per square inch to 10J 

lbs [iameter, 12" mm. New form with zcro-pos 
■ con 

Extreme Height of Press — 50 cm. 
Size of Base — J ; J] n. 

Finish- Pn el bas< plat- 

>rms and fulcrums, b ncl — upright 

rim, valve- and oil line, pi »] 
I - >mplet< 3 illustrate d, filled with oil, ready 
>r use $100,00 
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No. 382R. 



No. 384R 



No. 389R. 



No. 391R, 



356R. Hydraulic Ram. Working model of glass. For 
showing how the inertia of a falling body of water 
ma} be utilized to raise a portion of this water to 
a point higher than its source. Mounted on stand as 
illustrated. Total height, about 35 cm $4.50 

359R. Hydrometer, Demonstration. Waterproofed 
wood rod, 1 cm. square, 30 cm. long, weighted to 
float upright in water, graduated in millimeters. $0.25 

364R, Hydrometer, Glass. For liquids lighter than 

water. With Baume scale 100° to 10° by l c divi- 

ions, and specific gravity scale 0,600 to 1.000 by 

0.005 graduations, Length, about 28 cm $0.75 

369R. Hydrometer, Glass. For liquids heavier than 
water. With Baume scale 0° to 70 by l c division-. 
and specific gravity scale 1.000 to 2.0(H) by 0.01 
graduations. Length, about 28 cm $0.75 

374R. Hydrometer, Glass, Universal. For both light 
and heav) liquids. Baume scale 100 to 10* and 
to 5 by 1° divisions, and specific gravity scale 
7(Ki to 1.000 by 0.005 divisions and 1.000 and 1.900 
by 0.01 divisions. Length, about 37.5 cm $1.50 



379R. Hydrometer, Nicholson's. Constant volume, 
brass, neatly finished. Length, about 25 cm... .$2.75 

382 R. Hydrometer Tube, Aluminum. Closed bottom, 
length 30 cm., diameter 2.5 cm., graduated in cm. 
Especially designed for use in flotation experiments 
in Millikan. dale and Davis' Course and in DulTs 
Course .....$2.00 

384R. Hydrometer Tube, Constant Volume. As used 
in Millikan. ( iale and Bishop's Course. Glass about 
17 cm. long by 1 ( ^ mm. in diameter. For use with 
shot . . . $0.40 

389R. Hydrometer Tube, Constant Weight. As used 
in Millikan, Gale and Bishop's Course. A straight 
glass tube 60 cm. long by 19 mm. in diameter and 
closed at one end $0.45 

391 R. Hydrometer Tube. Test Tube Form. IS cm. 
long with millimeter scale and loaded to float with 
about two-thirds of the tube under water. For Use 
in Fuller and Brownlee's Course $0.95 
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No. 400R. 



No.410R. 



No. 419R. No. 424R. No. 429R 



No. 431R. 




zmn 




No.433R. 




No. 434R. 



No. 435R. 



4<HR 

IS 

3 
1.00 



400R. Jars, Hydrometer. Of heavy clear glass, with 
lip, 

1 at. No 400R 4<HR 402R 

Height inches 10 12 IS 

I Hameter, inches . . 1 V 2 2 2 

Each $0.40 .50 .65 

410R. Jars. Hydrometer. Of heavy clear glass With 
flan.u 

1 at No 410R 411 R 412R 413R 

!!• ighl inches 10 I : 18 

Diameter, inches . . 1 ' 2 2 3 

Each $0.45 .55 .70 1.25 

419R. Manometer Jar. As used in Millikan and I 
Course for comparing th» density of two liquid- 
Consists of 32-ounce bottle, three-hole rubbei stop- 
per, inlet tube, pinchcock, and two No. 420R Ma 
ometer Tub< - .$1.50 

420R. Manometer Tube. Glass, 2 ! same 

as in No. 419R Manometer Jar . ..$0.60 

424R. Manometer. Open. After Millikan, Gale and 
Bishop, for measure! enl ol gas and lung pr< ure. 
Glass manoi 1 t< r tube with arms 25 and 50 cm 
lr " u -' $0.50 

429R. Manometer. Open, Mounted. Manometer No 
424R mounted on a neatly finished hardwood stand 
with millimeter scale . $3.00 

430R Mouthpieces. I ■ us. witl 424R ami 
429R jO.05 

431R. Manometer. Closed. Same a 424R, but 
with the long tube closed at the top $0.50 




1 





1 



Na 436R 



432R. Manometer Gauge. Vacuum and Pressure. Con- 
sists of .1 glass I -tube on polished wooden ba 
n'h ^cale one meter loi aduatcd in millimeti 
Both arms are open and 01 1 end is formed into a 
hose-end for conne- eans of rubber tu 
ing, to the apparatus in which the pressure is to 
measured. When mercurj |v used this auge 
suitable For measuring pressures from one atmi 
phen below to one atmosphere above :ero absohr 
providing a total measuring range of two atmos 
pin res $6.50 

433R. Manometer with Stopcock. May be used as 
open or closed manometer. Vrms are 25 and 50 cm. 
long F01 1 ;ei Exp. 17, "Ex< in Labora 
Physics," by Millikan Gale and Davis $1 

434R. Model Force Pump. Glass working model, 
with visible valves. Length aboul 35 cm $1.50 

435R. Model Hydraulic Press. Gl; vorki 
with visiblt valves Length about 24 cm ...$2.00 

436R. Model Lift Pump. Glass worl lei, with 

visible valves. Length about 35 cm. $1.25 

449R. Pascal's Vases. (Hydrostatic Paradox ■. 
sels I V used in Millikan and Gale's < OUJ : or 
showing that the downward for ted bj liquids 

on the bottom ol vessels is independent of sha] 
but depend: area of base and depth of the liqui 
Three glass vessels, 15 cm. high, of different shapes, 
with ground glass and attached c>^A>- ....$2.00 
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New Milvay Pascal's Vase Apparatus 





No. 461 R. 






461 R. Pascal's Vase Apparatus, Milvay New Reser- 
voir-in-Base Type, with Depth Scale. The feature 
which distinguishes thU new model from all others 
in the reservoir-in-base- This provides a compact- 
ness, convenience and rapidity never before at- 
tained in a Pascals Vase Apparatus 

Exclusive Features 

1. Reservoir-in-Base. Ten -econds of pumping 
fills the large vessel with water; the smaller vessels 
in correspondingly less time. 

2. Perfect Control. The return-How valve allows 
the water to fall accurately and quickly to any d« 
sired level, and to hold it at any level. 

3. Very Rapid. Pressure readings for various and 
corresponding depths in all three vessels can he 
made in a fraction of the time required with other 
model 

4. Extremely Compact. Occupies about one- fifth 
the space of other models. Easier to handle and 
store. Rase, 12x12 cm.; overall height, 33 cm. 

5. Convenient Depth Scale. Permits accural- 
depth adjustments and determinations. Graduated 
to 1° cm. in mm. 

6. Correct Dial Indications. The simple, sensitive 
and durable mechanism indicates pressures accurately 

r all depths, 

7. Protected Mechanism and Pointer. The sensi- 
tive mechanism is completely enclosed. The point* r 
swings in a glass-covered casing. A perforated 



metal guard is located directly above the diaphragm. 
This construction affords the most complete pro- 
tection and insures long life. 

8. Fine Construction and Appearance. The one- 
piece metal reservoir and base and all other metal 
parts are of high-class workmanship, while the finish 
yields a most pleasing appearance. 

9. Standard-Sized Glass Vessels. Each is full size. 
IS cm. high. 

10. No Ungainly or Clumsy Projecting Parts. 
Our new design for the first time eliminates the 
ungainly and clumsy supports, sliding reservoir, 
pointer, scale and other projecting parts character- 
istic of older model.. It gives to the new Milvay 
a real instrument appearand 

Considering its low price and many advantages — 
rapidity — conipactne— — accuracy — convenience — 
instrument appearance — and fine workmanship, it 
exceed- in value any Pascal's Vase Apparatus at 
any price $20.00 

46lRa. Extra Funnel Tube, with threaded brass fit- 
ting attached, to fit No. 461 R. For replace- 
ment $2.25 

461 Rb. Extra Contracted Tube, with threaded brass 
fitting attached to fit Xo. 4M R. For replace- 
ment $2.25 

46lRc. Extra Straight Cylindrical Tube, with thread- 
ed brass fitting attached, to fit Xo. 461 R. For re- 
placement $2.25 
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No. 464R. 



No. 470R. 



No.472R. 





No. 474R. 



464R. Pascal's Vases. Complete form with jar, bal 
ance arm and weights. For demonstrating that pn 
sure is independent of the shape of the containing 
vessel l "In brass For supporting the vessels 
of ditfcri-nt shapes i^ provided with a standard which 
irries at it - top a pivoted balance arm or level On 
the short arm is attached a hanger, bearing a bi 
disc, ground to fit the cylindrical part of tin.- abov< 
menti -1 casting. I he long arm is provided with 
a number of equally spaced holes for ho g ho< 
weights. An index attached to the standard indicate 
the height of the water in the vessel- Complete as 
illustrated $13.50 

469R. Pressure Apparatus. For demonstrating up- 
ward and downward pressure of liquids. Consists 
of a glass cylinder, 5\17.5 cm., one end ground to 
fit brass dis< attac bed to a cord $1.75 

470R. Pressure Apparatus. Same as No. 469R, bu1 
with the addition of a brass support for holding the 
glass cylinder upright ami '>\8 inch battery jar. .$2.50 

471R. Pressure Apparatus. Same as No. 4o')R, hut 
with the addition <>f a metal support for holding the 
glass cylinder upright in a 6x8 inch batter} jar, \ 
illustrated, but without battery jar $2.00 

472 R. Pressure Apparatus, Milvay Improved Form. 
For den inn vtratit downward pressure, upward 
pressure, ami thai pressure is independent of the 
shap< o\ a vessel. To shou downward pressure th< 
cylindrical vessel is clamped into position and the 
metal disl ounterp< ed against its bottom. B 
successi\ els adding weights and water it can i.< 
shown that the greater the depth the greater th< 
pressui i - 1 the disk- 

When used i" show upward pressure the jar is 
nearly filled with water. The cylinder held in the 
clamp and with the disk counterpoised against its 



bottom is lowered 3 to 4 inches down in the water. 
I lie upward pressure of the water will imw support 
the dis Water i- then poured into the cylinder 
which when it reaches to the level of the water 
outside will counteract the upward press and the 
disk will tall of its own weight 

I o show that pressure on the bottom of a vessel 
does not depend upon the shape of the vessel, nor 
the weight of the water in it. water to a given depth 
i- first counterpoised in the i lindrical vessel and 
then to the >ame depth in the funnel-shaped vessel 
In hoth cases the counterpoise weight will be the 

11 ..< . showing that the downward pressure mu 
also be the same. 

The apparatus consists of a gla-— jar, one cylindri- 
cal vessel, one funnel-shaped vessel, metal 
counterpoise weight, and support with clamp and 
Bakelite pulleys. Comph i« , as described and illu 
trated $6.50 

474R. Pressure Gauge. As used in Millikan and Gale's 
I ours* I onsists of a straight glass indicator tuj 
mounted on a millimeter scale! 30 cm, long, with 
wooden supports. The indicator tube i^ connected 
by rubber tubing to a thistle-shaped glass bulb pr 
vided u ith a rubber diaphragm $1.25 

479R. Pressure Gauge. Hall's L Form. For 

show mi* the relation of liquid pressure to depth. Tl 
variations in pressure are indicated bj a column of 

col d liquid held in a manometer tuhr att;i 
to tli' upper end of a millimeter scale. At the low 

<! is a thistle-shaped glass bulb with rubber di 
phragm. Tin- bulb is connected to the n 
tube h\ means of a ml tube. A sid< tube is pro- 
\ ided between the manometer tub* and bulb so that 
the pressure in the two arms of the manon 

a v be instantly equalized Total length about 
JO m. ' $1.75 
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484R. Pressure Syringe. Glass, 25 cm. long, perforated 
bulb with piston. For showing that pressure is 
transmitted equally in all directions by a liquid $2.00 

489R. Pressure Tube, Glass. An used in Millikan, 
and Bishop's Course, Heavy wall, length 110 
cm. diameter 4 cm., annealed ends, provided with 
solid and one-hole stopper $2.00 

490R. Pressure Tube Manometer. \s used in Milli- 
kan, Gale and Bishop's Course. For use in connec- 
tion with No. 489R Pressure Tube in the study of 
liquid pressures at different depths, short arm 30 
m. long, other arm 102 cm. long, both arms 

open $0.40 

49 1R. Pressure Tubes Graduated. For use in veri- 
fying the laws of liquid pressure as outlined in 
"Physical Laboraton Manual," b 3 Chute. Hie tubes, 
of glass, are closed at one end and provided with 
aper - graduated in millimeters, Both are 50 
m. long with diameters of 19 nun. and 25 mm. 
Per pair $ 3 - 40 

492R. Pressure Tube. 10 nun. tube only of No. 
491R $1.60 

493R. Pressure Tube. 25 nun. tube only of No. 
491R .. $1-80 





No. 514R. 



No. 519R. 



494R. Pressure Tubes. Set of four glass tubes 30 
cm. long, shaped as illustrated. I or measuring the 
upward, sidewise, or downward pressure of a liquid 
at different depth- $0.75 

499R. Pressure U-Tube. Glass. 12.5 cm. long; in- 
side diameter of one arm 6 nun., the other 12 mm., 
making the area of one arm four times that of the 
other $0.45 

507R. Siphon, Automatic. Flow starts instantly and 
automatically when bulb is plunged into a liquid. 
\ unique application of the expansive power of 
air. Superior to suction type siphons for handling 
a< ids and other dangerous liquids. I rlass, length 
30 cm $1.50 

509R. Siphon. Plain form, glass, length of delivery 
tube 30 cm $0.40 

511 R. Siphon, Plain U-Form. For demonstration 
purposes, of 8 mm. glass tubing, with arms 30 cm. 
long $0.50 

S14R. Siphon. With suction tube, glass length of deliverj tube 
30 cm. In this form the liquid cannot ntacl with the 

us, and »t is then useful in siphoning acids, 

poisonous liquids efc ■•• $0.65 

519R. Tantalus Vase. For illustrating the principle "t intermittent 
springs When watei is poured into the glass vessel until the 
level riS" ov« tl d tube, the siphon begins to act si 

ntinues until the vessel is emptied. Height* about IS cm. • $1 .50 
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524R. Water Motor. Will operate on water, -t. 
or conip' d air. Diamet< r, ; inch* -. Has a two- 
speed steel pullc\ for 7 32 inch round belt The 

i. til pulley is ; : inch diameter, the large one 1 
inch diai r. This motor i< ellent foi 
or shaking, because it can be easil) attached to an 
ordinary apparatus stand by means of a clamp 
holder or right-angle clamp. The inlet pipe fits X A 
inch rubber hose or tubing. A portion «>i the inlet 
pipe is threaded for % inch iron pipe coupling. 

The developed by tins motor af dii nt 
water pressures are as follows: 
Water pressure, lbs. , 20 4(1 60 

Rev. per minute !3H(i 'sou 3401) 3850 4 

An llent water motor for . eral laboratory 
use $9.00 

525R. Water Turbine. Model of. For illustrating how 
th< gravity pressure ol wat< utilized in the mod- 
■ rn water wheel — the turbine — to develop pc 
rhe curved Made runner is mounted at the lo 
end of the shaft, while -i small grooved pulley is 
attached to the upper end The casing is oi glass, 
thus exposing the action and all constructional de- 
tails to view. The u inlel is 13 mm. in diami p 
Water from any faucet or from a reservoir elevated 
slightly abovi the apparatus will drive the runner 
at hip 1 1 d The apparatus is mounted on a sub- 
stantia] base. Height 42 cm. $15.00 

526R. Water Motor Outfit, Demonstration Form. 
Same moti in No ?-7R, but with one side of 

glass ^o that the action and construi of the P» 1 

ton water wheel may be studied. Furnished com- 
plete with all a tries noted under No 527R. .$9.75 



No. 529R. 





No. 527R. 

527R. Water Motor Outfit, Complete. A reliable mo- 
-r fully guaranteed, intended for grindh nd pol- 
ishing. I lecomes a most efficient bottle and fla 
washer bj simply attaching a wire handle brush 
on the end of tl lie. I- n ■ 1 laboratory 

point th- design 1- such thai 1 I 

id* to g a«U antag I h vi lops on< th 

ho tower with eighty pounds oi water pres 
Basil} attached to faucet or water pipe. 1 >u 

includes: four-inch motor, four-inch beveled tace 

felt buffing wheel and cake of polish 

for br; ilver; w i pulley l 

: -in< ; r< »ui d tupling for thread 

faucel Entire outfil ecurely p ed in m >r- 

rugated bos Weight about six pounds $6.00 

528R. Water Motor, Large Size. e ty] or 

5 in outfit No 527R, bul inches in diameter. 1* 
velops one-quarter horsepower with eighty 1 

with wood pullej gn 1 for 
inch round belt and coupling for threaded faucet 
bul w ithout other ac< $10.00 

529R. Water Wheel Model. Aluminum, Milvay. For 
illustrating h< ' water may b made to do work, 

the utilization of its v\ and 1 

dt: 1 motion, in various foi of water wheels 
o\ hot, undershot, and br« All three 

classes illustrated by one wheel — 1 ( in diai 

er — which • be placed in cither of the t- 

irings The inlet tube — 13 mm. in diai — 

is .-idle . thai the v ma] ipplied to 

the v. he. 1 from t 1 roper level in each « The 

in ares 38 cm I01 Mad. entii 

fii 1 finished aluminum ... .$9.00 
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T repacked Merchandise 

MERCHANDISE carried on our stock shelves is pre- 
packed — put up in neatly labeled, sealed unit pack- 
ages. Prepacking insures quicker deliveries because it reduces 
the time required to fill and pack orders. It insures the receipt 
of fresh, clean goods. It promotes accuracy, protecting our 
customers against the receipt of wrong merchandise and 
wrong sizes. It makes our shipments, even the largest, easier 
to check. This important feature of ^Milvay service was 
inaugurated by us over two decades ago and has won the 
highest praise from purchasers of laboratory 

supplies everywhere. 
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Milvay Improved Acceleration Apparatus 




No. 545R. (and Trace Record). 




No. 545R. 

(Showing Accessibility 

of Metal Back 

When Swung Out). 
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No. 545R. with No. 546R. in Place 
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545R. Milvay Waxed-Paper-on-Roll Acceleration Ap- 
paratus with Electrically Operated Tuning Fork. 

- originally introduced many years ago, this gen- 
eral form of apparatus was equipped with a heavj 

iss plate which hail to be "smoked* 1 or "chalked" 
before it could be used to record the trace of the 
fork. Naturally "smoking" or "chalking" this glass 
plate is a slow and messy job. Then, too, breakage 
renders the apparatus useless until a new glass plate 
sec nrcd. Further, the one gla-s plate supplied 
limits the use- of the apparatus to a few students or 
to lecture purposes. The use of additional plates is 

t$th and inconvenient 

ht overcome these disadvantages and to insure 
results of greater accuracy we have developed a new 
design posM-ssing exclusive Katurcs that will appeal 
to progressive physics teachers. 

I lie heavy ula^s plate has been replaced by a 

lOOth metal plate against which lies a strip of 
waxed paper for receiving the tracings of the falling 

ik. The metal plate can be moved sidewise -o that 
three to four tracings, one alongside the other, can 
he made on the same --trip of paper. When one sd 
of tracings has been completed the hinged metal 
[date is swung back and the --trip of tracings t*>rn 
off. Another strip is unrolled and its free end in- 

rted in the clamp at the top of the metal plate. A 
slight reverse turn of the roll, which is held under 

Eg tension, takes out any slack in the paper, 
causing it to lie flush against the metal plate. The 
'^ then returned t<> its former position when 
the apparatus i- again in readiness For the making 
further tracing s 
obviously, the making of tracings with this im- 
proved apparatus is simple, quick, convenient and 
clean. Also, it is evident that an entire class can be 
applied with tracings within a very short space of 
Furthermore, such tracings can he made a part 
of the student-' permanent record of the experi- 
ment. 

To insure greater accuracy and more uniform re- 
sults, many « >ther improvements and refinements 
have been incorporated in tins new model. Thus, the 
plate has been moved closer to the tuning fork 

I thai a shorter and stouter stylus could be employed, 

thereb; Hiring perfect traces free from irregular 
is nn s. The tuning fork is accurately rated 

at lull V.P.S., insuring greater tune-interval accura* 
and simplij the calculation of results. Greater 

clearance has been provided between the tines of the 
nifl the core of the electro magnet, permitting 
ti irk to vibrate at maximum amplitude without 
. e, thus insuring traces of maximum width 
and distinctive - Because of these refinements, 
<i ninations of the value of "<<'* correct to within 
I an readily obtainable 



The falling carriage is freely guided between two 
highly polished and nickel-plated steel rods. The 
fork is electrically operated and this insures uniform 
amplitude of vibration throughout its fall. The ex- 
act crests of the waves can therefore be located, even 
at the lower end of the trace. A battery current of 3 
volts will maintain the fork at maximum amplitude 
of vibration. "Air cushions" at the base noiselessly 
and smoothly arrest the carriage at the end of it- 
fall. A stop at the upper ^\\d prevents the stylus 
from striking the top cross-bar, protecting it against 
injury. 

The apparatus is mounted on a heavy iron tripod 
with three nickel-plated levelling screws. It stands 
more than 165 cm. high and the carriage has a free 
fall of 115 cm. The construction is substantial 
throughout and the finish and workmanship the fin- 
est. The roll of waxed paper supplied is sufficient for 
making about 4() sets of traces $60.00 

546R. Atwood Attachment for No. 545R. This at- 
tachment enables the above apparatus to be used also 
as an Atwood machine. Consists of a light aluminum 
wheel, a counter-poise weight, one each 10, 20 and 50 
gram rider weights, "stop" clamp and an adjustable 
platform. The counterpoise weight is hollow* and 
slightly lighter than the falling carriage of No, 545 R. 
By removing the hook and introducing lead shot the 
weight of the counter-poise can be readily brought 
into accural freement with that of the falling car- 
riage. The wheel i- so mounted that it can be readily 
att.u bed to the top of one of the vertical guide rods 
of No. 545R as shown in the illustration. Since the 
wheel is mounted on fine ball bearings it turns freely 
with a minimum of friction. The falling carriage is 
attached to a cord passing over this wheel and hold- 
ing on its other end the counter-poise weight. The 

stop clamp is attached to the top of the other vertical 
guide rod and the cord passed through the opening 
in it. This >top prevents the counter-poise weight 
from striking and injuring the delicate wheel. The 
platform can be attached at any point along the 
metal plate and has an opening in it that will pass 
the COUnter-poise weight while picking off the rider 
weights. Bj taking trace- with riders of different 
weights, Newton's Second Law of Motion can be 
verified. By use of the adjustable platform the ac- 
celerating force (riders) can be removed. The car- 
riage will then continue to move upward without 
acceleration, the trace becoming uniform $26.00 

547R. Milvay Waxed-Paper-on-Roll Acceleration Ap- 
paratus and Atwood Machine Combined. Consists 
of No. 545R and No. 546R $86.00 

548R. Extra Roll of Waxed Paper for No. 545R. 
Width 2 inches, length ISO feet $1.50 
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(Slit Record— 

1 5 Size— Made 

by No. 549R). 



549R. Acceleration Apparatus, Milvay Motor-Driven 
Slit-Record Type. For verifying the laws of uni- 
formly accelerated motion. Offers these distinct ad- 
vantages 

1 — More accurate and uniform results than the 
falling tuning fork and inclined plane method. 

Employs a fre< ly-falling, nol a rolling or i ount- 

erpoised body. Elimination of friction insures greater 
accuracy. 

3— More compact. Only 54 inches high by IS 
inches wide. 

4 — Rugged, rigid and durable. No delicate parts 
or adjustiiK m 

5 — Combined lecture and laboratory piece Mak< - 

one record per minute — no two exactly alike. Kven 

a large class can be quickb supplied with records 
for individual u,.rk Consists of a h< iron tripod 
four nickel-plated 54x#-inch rods; three-armed top 
bracket; 6 lb. hollow metal prismatic falling body, 



with full-length clamp for holding record strip; and 
a swing-mounted motor, with revolving knife bla 
Motor operates on <> volts, runs on end ball bearii 
with a speed of about 3000 R.P.M. A collar permits 
adjustment of motor to the proper height. When a 
cardboard strip is clamped t-- the prismatic bi 
which i^ held against the top by a stritm. and th< 
speeding motor moved against the bit stop, the 
revolving knife blade cuts the string and one fine 
^lit in the edge of the record strip Li - ach su< 
motor revolution as the body d« -cends. From tl 
record the distance fallen in each su< m e< ual 
tune interval is obtained bj direct measurement. Each 
time interval is equal to one motor revolution. 1 i 
this data the laws of uniformly accelerated motion 
may be determined and verified. By determining tl 
speed of the motor the value of "g" may be cab 
lated. Including 100 record strip- $75.00 

549Rs. Record Strips. For No. 549R, in pad oi 

100 Per package $0.60 
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No. 550R. 




No. 554R. 




Nos. 556R-557R (in Use) 










550R. Acceleration Apparatus. (Inclined Plane and 
Car.) The inclined plane in this apparatus consists 
of a wire, both ends of which are provided with 
hooks In addition, one end is provided with a turn- 
buckle for drawing tin- wire taut. The car, about 15 
cm. long, is of japanned iron and has two cone bear- 
ing pulleys. By setting the wire at different angles 
the car ma> l>c made to descend at various accelera- 
tions. As a consequence, a most careful study of 
the laws of accelerated motion may be made. Com- 
plete with 50 I' et Of wire $3.75 

554R. Acceleration Apparatus, Duff's. (Inclined 
Plane.) After Dr. A. Wilmer Duff, Worcester Poly- 
technic Institute. \ plank 2 inches thick, 60 inches 
long and 5 inches wide with a wide, shallow groove 
on ■ urface. When in a horizontal position a steel 
ball placed in the groove will oscillate hack and 
fortli at a definite period. When in an inclined posi- 
tion the ball will roll down the center with acceler- 
ated motion. By releasing the hall at one side of the 
groove the two motions are combined. If the groo 
be i ered with a thin film of lycopodium powder 



the steel ball will trace a curve from which quantita- 
tive determinations of accelerated motion may be 
made. Complete with steel hall and releasing mech- 
anism $5.50 

556R. Acceleration Apparatus. (Inclined Plane.) 
After Millikan and Gale. For determining the re- 
lationship existing between the distance traversed by 
a falling body and the time of fall. Consist- of a 
wood plank 16 feet long, 4 inches wide and 3 inches 
thick with an accurate "V" groove along its entire 
length down which a 1-inch >teel ball may roll. With 
wooden block stop, but without ball $18.00 

557R. Acceleration Apparatus. (Inclined Plane.) 
Exactly the same as No. 5S6R, but only 8 feet long. 
When placed at the bottom of No. 556R, at a slight 
inclination so as to eliminate friction, the rolling steel 
hall is freed from the force of gravity and moves 
along at the velocity it had when it reached end of 
the 16-foot incline. This additional 8-foot plane is. 
therefore, convenient for determining the relationship 
existing between the time of fall and the velocity 
,,! a falling body $9.00 



Page 293 



W% 




■■H 



■■■ 



CHICAGO APPARATUS CO. 



gM'tlvay 



Mechanics of Solids — Section ft 















■*n*TJ4 





No. 571R. 



No. 590R 



No. 600R. 






No. 605R. 



No. 610R. 



No. 615R 






r 






Balls Drilled for Suspension 

I !;<■ following balls are suited to pendulum, collision 
ball and impact work. Each one has a small hole — 
about fa inch diameter-yclear through tl ■« center so 
ili.it thej can be conveniently susp ed from cords. 

559R. Balls. Aluminum. Accurately finished 

Diameter, inches 1 

Each $0.30 .50 

560R. Balls, Brass. Accurately turned. 

Di.tinrtcr, ni- hes 1 l 

Each $0.15 .30 1.25 

565R. Balls, Copper. Accurately finished. 

Diameter, inches 1 1 : 

Each $0.55 .75 1.75 

570R. Balls. Cork. Accurately turned. 

] Hameter, inches 1 l 

Each $0.12 .15 .20 

571R. Balls, Iron, Cast. Accurately turned the same 
as No. 605R Ste< I Balls 
Dian eter, in< hes.. 1 1 \ 

Each $0.20 .35 .75 1.25 

575R. Balls. Ivory. V< itel: tu I polish 
genuine ivory. I> etei l h $2.50 

580R. Balls, Lead. Vccurateb n d. 

I »ian inches . - 11 

Each $0.15 .20 .40 

585R. Balls, Wood. Lignum Vitae. \m urate.} turned, 

mui h harder and hea^ ier than mapli i ' -■• d i 

' lush elj on i ollisii m ball apparatus. 

Diameter, I $0.25 

590R. Balls. Wood, Maple. Accural. [3 turned, 

I liameter, inches . . II ! 

Each $0.10 .10 .12 .20 



Balls— Not Drilled 

I lie fell. -wing ball- are suited for use with gr< 
iii< lined planes, gr. d collision ball outfits, and 
experiments 01 ensity and volume asur< 

600R. Balls. Glass. Marbles. 

Diameter, inch* - 

Dozen $0.25 .50 

605R. Balls, Steel. Hardei d polished. 



I ham., in. 
Each . $0.06 



,08 



1 
,20 



1 
.45 



1 



Balls with Hooks 



M" following balls arc useful in inertia and impact 
ents 

610R. Ball. Cast Iron. Japanned. (Inertia Ball 
amet< r 3 inches, u ith 3 tision I001 
trated $1.25 

615R. Ball. Steel. Diameter 1 in with two I 
>r bifilar suspension as in N R I - Hi ion B; 
apparatus . . $0.45 






Ball Assortment 

616R. Ball Assortment. An ideal assortment 

in impact, inertia and pendulum i icperimenl Ii 
1 ludes 1 No : < Ball one in< h, 1— No MR 

I ead Hall V/ 2 inch, 4 -No num Vi 

1! inch, I 590R Maple Ball I 

610R I r. ,n Ball 3 inch All are either drilled 
ded witl uspi nsion \- w ill bi i 

i includes both elastic and inelastic balls $3.00 



Crater 

' • - cc 
Hor* ; 
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CENTER OF GRAVITY APPARATUS 







No. 625R. 



No. 629R 





No. 644R. 



No. 649R. 




No. 709R. 









62SR. Center of Gravity System. Two halls of un- 
equal mass joined by a rod 15 cm. long, in which 
holes have been placed at the geometrical center and 
at the center of mass. When supported by the han- 
Ic at the center of mass the system is in neutral 
quilibrium $0.85 

629R. Horse and Rider. The horse balances on his 
hind legs because the center of mass, due to the 
h< ball weight, is under the point of support. 

Made entirely of wood. Total height, 28 cm.. $1.10 

634R. Equilibrium Balls. The balls are adjustable so 
that the different states of equilibrium are readily 
illustrated. On metal stand, total height 19.5 

$2.25 

639R. Irregular Block. Maple, greatest diameter aboul 

17 5 cm.; 11 mm. thick. Holes are drilled at the 

orners and in the center, by means of which the 

block can be supported with No. 649R Handle. $0.60 

644R. Triangular Block. Maple, 15x15x15 cm.; 22 

I mm. thick. Holes are drill* d at the corners and in the 
enter, by means of which the block can be sup- 
ported with No. 649R Handle $0.55 





No. 634R. 



No, 639R. 





No. 664R 



No. 660R. 




No. 669R ( 



649R. Handle for Blocks. Hardwood handle, 10 cm. 
Ioiik. with two pins, one for supporting \ T o. 644R 
or No. 639R Blocks, the other for plumb boh.. $0.50 

814R. Plumb Bob. Iron, weight about 10 ounces. $0.20 

660R. Loaded Wheel. With support. Metal disk 15 
cm. diameter with three holes near center and a 
weight at one side which may be adjusted so the 
center of gravity is at any one of the holes. .. .$2.00 

709R. Double Cone and Inclined Plane. Of finely fin- 
ished hardwood. Cone placed on bottom of incline 
appears to run up the plane, the bars of which di- 
verge so that the axis (center of mass) of the com 
actually, descends. Length, 40 cm $1.50 

664R. Leaning-Tower. With removable top. Made of 
finely finished hardwood, about 25 cm. high. Stable 
with top removed because center of mass is within 
base. Unstable with top in place because center of 
mass is outside of base $1.50 

669R. Witch. Small celluloid figure with leaded ba-i 
for illustrating stable and unstable equilibrium. $0.15 
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No. 681 R. 



No. 690R. 






674R. Collision Balls. Finely finished e, 

100x1 2 i.. with \ -gri - ided w itli ip- 

ports. Complete with seven highly polished gla 

balls 1 : ■ inches in diameter $2.50 

676R. Collision Ball Apparatus with Incline. B< tter 
and more convenu n1 than ordinar} straight tra« I. 
types. Bj placing the impacting ma o i or r 
balls) at the top of th< short incline and allowing it 
to roll flown, it devi lops just the proper momentum 
for effectivelj illustrating Newton's third law of mo 
tion Made entire! tal, finely finis I cm. 

long, complete with five L-inch steel balls $3.50 

681 R. Collision Ball Apparatus. Standard Form. I 
studying N >n's third law of motion. Consists 
an iron frame, adjustably mounted on a tripod sup- 
port with rod 10 >m u hi< 
pended 5 highly elastic lignum vi1 'II- P. ii 
in diameter. 1 he up] nds of the coi d i d 
to keys fitted into taper sockets of the iron frame. \ 
turn i'i i ; md easily brings tl ills 
Into perfect alignment, while the bifilar susp< ms 



providi the proper directive force to the balls The 
an . graduated to 13 in h sid nter ' 

inch divisions, is clamped to the low art of the 
rod rhe entire apparatus is finished in a most pleas- 
ing manner . . . $9.00 

690R. Collision Ball Apparatus, Milvay Improved 
Form. Consists of ten highly elastic steel balls 1 
inch in diameter and i >ne 1 in di 

mosl exactly four tii i the mass) suspended from a 
metal fra ad jus mounted on tripod \^ 1 1 1 1 r 

1 . in. long. I he upper end d an 

to taper I - fitted in tin si ts oi thi frai 
turn of these k< i asily and quickly brings the b; 
ii i rfi d aligm ei t, while tin- bifilar suspeni 

provide the proper directive force to th< balls Ru 
ning through the center of the is a ba 

in which to place balls, the service oi whi 
are not required in s xperiments. I or <; :: ta- 
tive v i si -»lt i -1 t<» 13 ii on each 

side i »1 ter in T 5-im ] to the 

lower part of the rod. The entire apparatus is fim 
a: lurably finished $22.00 
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No. 706R. 



700R. Crane Boom, Milvay Improved. For use in 
pen men ts on the composition and resolution of 
forces. The construction of this new model is such 
that jamming of the spring is impossible, henc« elim- 
inating the erroneous readings which result from this 
source. The spring is of the compression type, which 
has several distinct advantages over the extension 
type. It can he overloaded without danger of injury. 
No fittings are attached directly to the spring. Fit- 
tings attached to a spring never stay set, and when 
they shift they introduce errors. Furthermore, the 
mounting of the movable member reduces friction to 
a minimum. The adjustment i^ such that the indi- 
itor reads ( > when the boom is in a horizontal posi- 
tion. With the boom in the vertical position tin 

d cator reads 300 grams, which is the weight of 
the moving member plus that of the chains. At the 
lower cn<\ is a rod bent at right angles to the length 

boom. When supported by a table clamp. 

illustrated, it provides an axis about which the boom 

be rotated. There are two chain- at the upper 

end, each 56 cm. long; one for the "load" weights, 

the other for engaging the hook of the -pring balan« i 

loyed to measure the M guy" -train. The over -all 

length, exclusive of the chains. i> 104 cm. The bar- 
n ! is 27 mm in diameter. Finished in black with 
graduations in white. The capacity is 15 kilograms 
1 5th kilo divisions. All other parts are fin- 
ished in white nickel-plate. From a standpoint of 
performance and quality, the Milvay is undoubtedly 
the finest Crane Boom on the market today. Quan- 
tity production makes possible the low price we 
ha . e l'li' t d upon it $9.00 

NOTE: As outlined on jmro J ol "General Physics for I 
I ' '!>." b) Taylor-Watson-Howc, the following constitutes 

a compl [Uipmenl cperimental work on thi elementa 

i \... 700R Crane Boom. 1 No. l.UH Spring Bala 



.mc»- 



I \ i rablc Clamp, l No. 154T Support Rod, i No. 103T 

l liar, l No, 336B Weight Hanger, 2 each No IB 
I, 2 and 5 Kilo; I No. 49B Balance. 1 No 152B 
Weights, 1 Pfo. 358M Meter Siick. 



704R. Demonstration Balance, Milvay Improved De- 
sign with "Stay-on" Lever Holder Feature, This 
new design otters two advantages: 1 . It prevents 
the lever holder and meter stick from falling off tin 
support. 2 It prevents loss of the lever holder. 
Consists of black enameled support with lever holder 
to ht standard meter stick. Height, about 18 cm. 
Mounted on triangular non-wobbling base. For use 
in experiments on the principle of moments as de- 
cribed in Millikan and Gale's Course. Without 
meter stick $0.60 

705R. Demonstration Balance with Pointer. Same as 
No. 7<)4R, but with metal index pointer attached to 
the lever holder. This design is better suited for lec- 
ture purposes. \\ ithout meter stick $1.25 

706R. Demonstration Balance, Improved New York 
Design. The weights are provided with knife edge 
stirrups. This offers many advantages over the old 
side open knife edpe type. The stirrups prevent the 
weights from falling off the meter stick. They make 
for greater ease and convenience in the adjustment 
of the weights along the meter stick. They make it 
easier to read the exact position on the meter 
stick. The clamp which supports the meter stick on 
the metal stand is provided with an adjustable knife 
edge. This construction makes it possible to raise 
the knife edge above the linear center of the lever 
as mil as above the ''uter of gravity of the lever. 
One 50 gram and one l"u gram weight is furnished. 

This i- sufficient for all ordinary work in demon- 
strating the laws of the simple lever, etc. Other com- 
binations may be tested by purchasing extra weights, 
listed below Complete as illustrated, with special 
half-meter -tick graduated 25-0-25 cm. in millimeters. 

special knife edge clamp, two special weights and 

metal support $2.35 

707R. Knife Edge Stirrup Weight. 50 gram, of No 

706R $0.50 

708R. Knife Edge Stirrup Weight. 100 gram, of No 

706R $0.60 
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No. 712R. 





3R. Milv 
Type 



712R. Demonstration Balance, Precision Type, Mil- 
vay Improved Form. For the quantitative study of 
the principle of moments. Also valuable in illustrat 
ing the Features of a balance and in studying tin 
theory of weighinj 

The meter stick, or beam, is provided with a slid- 
ing index which ma\ be clamped at any desired 
point I his index carries a fixed knife edge and 
another knife edge adjustable vertically. A knit. 
edge also is permanent^ inserted at the 75 cm- 
point for use m the determination of the m of 
the beam, \ notch is cut in the stick 10 em. from 
each end. In them, two pan-- with knife < 
hung The pai ire a hole in tin r to clear 

the plumb bob cords. Hie three plumb bobs .ire 
attached and second meter stick provided so that the 
horizontal distances between the knife edges can be 
conveniently measured. The entire system is sus- 



nded bj resting cither of the index knife edges in 
grooves iii the support The grooves are adjustable 

• that the center of gravitj ol tin kilance m; 
be shifted. 

Since this instrument is Fullj desi 

quantitative work man] determinations are possible, 
such as: Quantitative measure! of the weij 

"i the pans; finding the • entoi ol gravity ol the 

stem, and determining its mass bi etting up an 
equation of moments on the center ol gravity; d 
termination of the sensitiveness oi -i balance For dif- 
ferent loads and different positions oi thi iter of 
ravity, illustrating the effect of false balances, etc. 

This apparatus is well a ted to the Is oi 

the following experiments: Xo. 4 in Millikan and 
Mills, and \"<». 2 in Taylor, Watson and How< 
Complete as illustrated $30,00 
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No. 713R. 
(Folded for Storage.) 



No. 713R. 
(Open for Use.) 



713R. Milvay All-Metal Force Apparatus, Tension- 
Key Type. In this new apparatus are embodied im- 
provements which make for greater convenience and 
greater accuracy in composition of force experi- 
ments. The tension keys at the end of each arm pro- 
vide a new and nicer method of adjusting the force 
along each arm and of centering the ring about it- 
peg. One arm is rigidly welded to the central base 
plate, while the other two are hinged at the center. 
This arrangement permits two arms to be moved 
to any desired point and the angles between all three 
arms varied to any desired degree. The hinged guides 
between the stationary and movable arms can be se- 
curely locked by means of the two wing nuts, thus 
preventing accidental change in the angular position 
of the arms. Three holes in each arm coincide with 
the direction of the line of applied force. 

By placing the apparatus over a sheet of note 
paper the position of these holes can be accurately 
marked with a pencil point. Drawing lines through 
the dots and continuing them until they meet at a 
central point provides a graphic representation of 



the direction of the forces for incorporation in the 
students 1 record of the experiment. The apparatus 
is made entirely of metal finished in white nickel- 
plate and when folded up occupies but the small 
space of 74x6.5 cm. Each arm is 37 cm. long. Com- 
plete as illustrated, but without spring balances. $3.00 




No. 714R. 

714R. Force Board. As used in Millikan. dale and 
Bishop"- Course for composition of forces. Consists 
of a board. 50x75 cm., with cros> -trip at each end 
to prevent warping; and provided with three sets 
of nine holes for varying the position of the spring 
balances. With three metal pegs and metal ring, but 
without spring balances $4.25 
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Milvay Improved Force Table 





No. 716R. 



716R. Force Table, Milvay Improved Design With 
Aluminum Top and Protecting Rim. liu-qualed for 
studying and demonstrating the laws of composi- 
tion and resolution of forces, etc. I I - Milvaj d< 
offers a number of distinct advantages over others; 

1. Protecting Rim. A plain smooth rim extends 
2.5 cm, beyond and a trifle above th< . luated scali 
This pn-\ id< - a smooth sliding surfa< e on which the 
pulli ys ma\ be moved from one position to another 
w ithout marring or scratching the graduated sur- 
face. It. therefore, preserves the original high-grade 
appearance of this fine instrument. The design of 
tins protecting rim i- uch that the position of the 
pulleys can be read with the same accuracy as in 
models where the graduations run out to the very 
edge. 

2. Increased Stability. The top is made of rein- 
forced aluminum and supported o 

tripod base. This construction eliminates top he.ivi 
ness and mak< s the a] tus tar mori stable than 

th der model 

The forc< tn produced by suspended weight 
Tin- cords p. i— over pull and ar< fastened to a 
ring the movement of which is limited by an ind 
eating pin in the center of the table. This prevents 



the cords from slipping off the pull- when the 
forces are unbalanced. Adju ents of the magni- 
tudes and directions of the forces are niadi until 
the ring is centered about the pin, the design of the 
pin being such that it affi the utmost ease 

making these adjustments. Tin- pulleys, provid< 
with coii' irings, Tactically free from friction 

Each pulley is provided with an index line pla< 
opposite tl in the wheel, and it enable 

uratt readii its angular position on the foi 

tal-l. I he circle is divided into 360 degr< 1 

degree divisi 10 being cl 

marked b] larg< gures. The dian of the top 

is 4? cm. The vertical rod is 30 mm. in diamet< 

n long, and finished in polished nickel plate. The 
tripod is extra heavy, finished in Mack enamel, and 
provided with three leveling screws. Complete with 
indicating pin, centering pin, four pull four weight 
hangers, four each 50 and 10i im slotted weights 
and two each 10 and 20 gram weights. $30.00 

717R. Moments Apparatus, University of California 

Type. For use in com on with No. 716R I 

Table in the study of w en1 forces Cpn- 

r two drilled steel plates, three hardened steel 

balls, centering pin, and tour metal pegs $10.00 
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No. 722R. 



Nos. 719R-720R. 




No. 724R 










No. 728R. 



No. 729R. 




No. 734R. 



719R. Friction Block. Wood, smooth sandpapered 
surfaces, with hook. Size, 10x5x2 cm. Without 
hoard, pulley or weights $0.35 

720R. Friction Board. Wood, smooth sandpapered 
surfaces. Size, 45x15 cm.; thickness, about 2 cm. $0.50 

751R. Pulley. Bakehi< pulley wheel, 4 em. in diam- 

ter, in iron frame with slot, easily attached to any 

board. Run- freely in com- hearing. Screws for 

attaching included $0.60 

722R. Friction Box, Gilley. For determining the co- 
efficient of sliding friction for leather on wood as 
timed in experiment Xo. 7 in Black's "Lahorator\ 
cperiments in Practical Physics." The wooden 
box measures 15x7.5\5 cm. and ha^ two leather 
trip- glued to the bottom. Hook for attaching ^prin^ 

balance is also provided $0.85 

724R. Geared Wheels. Consists of two disc gears and 
a drum, 7.5 cm. in diameter; and two pinions and a 
drum one-fourth the diameter, giving a mechanical 



advantage of 64. Mounted on a 13 mm. support rod. 
Made entirely of metal, neatly finished $8.00 

728 R. Gyroscope. Simple form, 5.5 cm. diameter 
wheel, with stand $0.75 

729 R. Gyroscope. Kxtra heavy lathe turned wheel, 
5 < rn diameter, accurately balanced and centered; 
witli pivot and stand. A high-grade, well-made in- 
strument — not a toy $4.00 

734R. Gyroscope, Lever Form, New Milvay Model. 
Extra heavy lathe turned wheel, 7.5 cm. in diameter, 
accurately balanced and centered, with balance 
weight and lever, supported on finely finished metal 
-lamb Length of gyroscope and lever arm. 30 cm. 
With this new model the phenomenon of precession 
can be demonstrated to advantage. This is due to 
the design and weight of the wheel and cannot be 
shown with smaller models having lighter and in- 
correctly designed wheels $16.00 
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No. 730R. 



730R. Gyroscopic Wheel, 70 Cm. Diameter. Milvay. 
I his extra largt gj ros< i is ol parti< ular vali 
in >!. i t< a< hii standpoint for -< \ t ral reasons 
First: It- largi i - att< ntion compelling. S d: 

It »pi« ac tion, due to H at angular mo- 

mentum, i- so pronounced thai h makes •> deep ami 
lasting impression on students privili ••• d to manipu- 
lati n Third With it the fundamental properties 
ol i body acting a demonstrate d 

in a most convincing manner, I hu 

(1) Rigidity of Direction in Space or Gyroscopic 
Inertia. I "•■■ holding the spinning whi i 1 by both 
handles, w ith its axis in a horizontal position 
tendency to maintain the direction of its plane oi ro- 
tation in space can be sensed by th< great resistance 

i to anj i fort t< • change it. 

(2) Preci ;i. W tends to altci the direction 
the a a spinti ■ . rcc meets with grca 

and ill*-- w ight ang 

i. the it which thi Force was applied Hius, if I 

inning wheel is suspended b) one handle in the loop ol a 
st< >ul cord, the | the cent 

wheel will tend « ition Ic in 

it to revolve about tl The rati this n 

tion, called pn the i otal i< 

Ihi i* ! down- 

arm's length by one handle the great i this 

prccess tonal motion can be made to react ar sens 

(3) A spinning syroscope exerts an opposite reaction mo- 
ment on the external agent tending to produce preci -ion. 1 
tin m ol No. 731R Rotating PI d the snin 
ning \\\ >th handles with the pi I ical 

•allel to .i radiu thi plat 

Chi m will result. Now let line. the wheel 

■,.| lov ■ 1 

cause the platform with pant I i horizontal 

pli - 

rhe win stan m. in 

rided with ball bearing i largi 

and hub t'«»r ri ■ the cord foi causing it i in. The rim 

is fully and i with lead, providing maximum mass 
at maximum distai 

tremend nning:. And, it is ■ 

it male* >ns with 

this lar wheel $17.50 





No. 731R. 



731R. Rotating Platform or Stool. This platform 
with it- occupant represents for experimental pu 
poses, a so-called isolated system i Me only 
rotary motion in a horizontal plane about its central 
axi>. Being provided with the finest quality of hall 
thrust hearings it turns freely with very little fri 
tion. A person standing or seated on this platfoi 
may momentarily rotate the platform through a 
small angL by twisting the upper portion of I 
body, but as soon as he assumes his former position 
the platform will Iik< e return to its original po 
tion. 

Should he hold over his head and rotate in a 
horizontal plane a long bar or stick loaded at tin 
ends tin: platform will rotate under him as long 
the motion of the bar is accelerated. \s soon 
the rotation of the bar l- i d, the platform, allow- 

ing for slight friction, will come to re-t at its start- 
ing position. Try as he may, he finds th.it he cam 
IUS< a permanent displacement, even thr< »Ugh 
nail angle, without the application ol an external 
fore> 

Ai ith tin- plal 

demonstrates the <- ol angulai momentum in .i m 

riking manner. Let the old a weight 

each hand with his an Whili 

pi; i is r< c the o< cupant low ei hi 

tii. ghts i to thi I rotation. A ed int 

in tl tation will wering tl 

the in"' nci tia of the redu< i 

mm i sing the arms, again, the n 

is again ii nd the rate I, thu 

$h< ■ the i ■ gulai ntum. 

it thi ml holds the spinning g> 

;il plane parallel with •» radiu 
p] nd tl" one handle whili ing tl ■ 

th« « ill rotate undft him I 

thi n which the g: force of gi 

w hi litform. 

I m is subs illy constructed finished 

in enamel and is Furnished complete wil »1 S3O.00 
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No. 735R. 



No. 736R. 



735R. Gyroscope, Bohnenberger's. Like the mariner's 
compass this gyroscope is provided with a double 
gitnbal ring mounting; the outer ring, rigidly fixed 
in the stand, serving merely as the supporting frame. 
This type of mounting makes possible the demon- 
stration of that important property of a body acting 
as a gyroscope — the maintenance of a fixed direction 
n -pace of the axi> of rotation of such a body. 
This can be beautifully illustrated by spinning the 
wheel, then picking up the -land and turning the 
frame into every conceivable position. Regardl* 
of how the frame is turned, the direction of the axi- 
of rotation of the wheel remains unaltered. 

' 'ther important properties oi gyroscopic bodies 

»o may be demonstrated with this gyroscope. To 

illustrate precession, clamp the small weight to the 

ring, near one end of the axle. Set the wheel 
in motion so that the plane of spin will be in a 
vertical position. The axle will then revolve in a 

at right angles to the plane of spin, that is. in a 
horizontal plane. To demonstrate precession to the 
muscular sense of the student, first clamp the 
middle ring in a plane with the outer ring by means 
of the lock screw in the outer ring. Set the wheel 
in motion with the plane of spin in a vertical position, 
then let him pick up the stand and attempt to turn 
the axle of the wheel through an angle. The motion 
of the wheel will take place at right angles to the 
Hon in which he is endeavoring to turn its 
a>; 



To show nutation, clamp the small weight to the 
inner ring. The middle ring must not be locked to 
the outer ring in this experiment. Set the wheel in 
motion at not too high a speed and with the plane 
of spin in a vertical position. Give the inner ring a 
slight tap near the weight. Slight vertical oscillations 
or nutation** in the form of small ellipses will then 

occur at the end- of the axis of spin. 

he wheel, 7.5 cm. in diameter, and rings are of 
brass, finely balanced and finished in polished nickel. 
The pivots are adjustable steel cones, The cast iron 
base is extra heavy, IS cm. in diameter, and finished 
in non-chipping glo^e black enamel. Overall height, 
27 ci 

Complete, with precession weight and spinning 
cord $30.00 

736R. Spring, Large, Conical. For use in the study 
of linear simple harmonic motion as outlined in Exp. 
43, Minor's "Physical Measurements/' Made of 
spring steel in the form of a truncated cone so that 
the stretch will be closely proportional to the load. 
Provided with suspension loop at the top and loading 
loop at the bottom. In use it is loaded from 550 
to 1550 grams in steps of 1 ( >" grams, and for this 
purpose No. 321 B Weight Hanger and No. 31 IB 
^lotted Weights will be found very convenient. No. 
361B Universal Hook Weights are also excellent 

for this purpose $2.00 
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737R. Impact Apparatus, Milvay. Separable Arc and 
Separable Suspension Head Type as used at Uni- 
versity of Chicago. I his improved form mak< - p< 

sible direct i ■ urenn Mathematical calcula- 
tion v. 

I hi ade up of two 
Each segment cai <1 outward so that 
zero poii an be brought directly under the in- 
dicator of the v ting ma In the old form, wil 
a the i <i tin in.' rig 

ire alu off zero. As a i the 

zero error mu^t al cure t 

correct result — an indire ! in which tin dan- 

ger of mist always | Grc tabilii 

ntial in :>arat 1. In thi Milv. 

it i^ ;.« i bed rst, b trip 

much hi in usual — actual weight J"? 1 

second, by al rod 30 mm. in diam- 

eter: thil : od il h a way that 



a :- impossible. Suitable rews are pro- 

eling the apparan I h< impacth 

ma d constitute the best assortment for 

t udy of elastii ts 

of steel ball .. diameter, stci I ball 4" mm. diara- 

; ball i. diameter, and lead filled n- 

r 50 mm. d 100 mm. long. All .r- 

ranged for bifilar suspi on and provided with an 

ind< at thi enter of gravi! ' : 

serv> to move jh1 aluminum rider which >lides 

fri along the arc and which ac< ely mark-; the 

g of the imp 
men! ot I irable arc is graduated outward froi 

to 20 d in 12 mi - — 5 di i ns 

r degree. The n juch th; :nt 

can I in an '• Tl 

pproximat ! 1 7< i. high and t: 
worl ip and finish in • detail strictly 
high-cl $60.00 
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Inclined Planes and Cars 

Inclined Planes, used in acceleration experiments are listed on page 293 








No. 749R (in use). 



'^SB 




No. 739R. 



No. 749R. 




No. 751R. 




No. 759R. 




No. 753R. 





No. 760R. 



739R. Inclined Plane. Made ot fineb finished hard- 

w with graduated arc, and freel) running cone 

bearing pulley. The plane is 64x11 5 cm. I h< .ire is 

i«d in 45 l.\ 5 divisions. Graduations are 

also pro 'I for determining the relative height 

th of the plane. [*he plan* is slotted so thai 

parallel to the base as well as parallel to the 

\ be studied. Without car and \\ i eights $7.50 

749R. Inclined Plane Board. As used in Millikan, 

md Bishop's Course. Made «.i finely finished 

iod, 120x14 cm., and provided with No. 751k 

Pullei $2.00 

750R. Inclined Plane Board. Same as No, 749R, but 
ithout pulley $1.60 

751R. Pulley. Bakelite pulley wheel, 3.75 cm. in di 
a: tei in iron frame with slot, easil} attached to 
any d Run- freely in cone bearings Screws for 
attai in g included $0.60 

752R. Scale Pan. For use with No, 749R Inclined 
Plane Board. Japanned metal, 12x12 cm-, with sus- 
p» >rds $0.30 

753R. Sonometer Attachment. As used in Millikan, 
Gale and Bishop's Course for converting No 749P 
It d Plane Hoard into a sonometer. Consists of 
metal end plate with screws, wooden bridge and 
spool -.I N( Piano Wire $0.50 

759R. Inclined Plane Car. (Hall's Tar.) Improved 
construction, made cntirel) of metal, neatl} finished, 



No. 762R. 

provided with hook for attaching cord Lathe turn. .1 
steel wheels, 35 mm, in diameter, mounted in cone 
bearing trucks to n dlice Friction to a minimum. One 
of th* trucks h pivoted so all four wheels always 
I .car on the plan- In side dimensions, 5.5x5x3 
cm $1-50 

76QR. Inclined Plane Car. I Hall's ( ar. > I hree-whe< 1 
type, for use with weights as weight in determining 
the mechanical advantage ol the inclined plain- I his 
car overcomes the error in the four-wheeled type, 
a> three wheels insure positive wheel action on all 
wheels at all times. Japanned iron body, inside di- 
mensions, 5.5x5x3 >ni ... mm hearing ulm I- <a (dated 
ste< I Car i^ provided with hook for attaching 
pow< r $2.00 

761R. Inclined Plane Roller, One-Pound. For use 
as a s "i known weight in inclined plane experi- 
ments. Con. bearing roller- accuratel} turned and 
centered mounted in a metal frame with hooks for 
attaching cord I he w in >le mass is adjusted to 
weigh i *actly one pound $2.50 

762R. Inclined Plane Roller, Six-Pound Pratt Insti- 
tute Form. Accurately turned cone-bearing roller. 
Provided with two yok< -. one for attaching the sup- 
porting cord and the other for attaching a spring 
balani e for determining rea< tion normal to the plai 
Roller measures about 3x3 inches. W< ight, including 
yokes, e tctly 6 pounds $7.50 
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Inertia Apparatus 
















No. 763R. 





No. 4490R. 

763R. Rotational Inertia Apparatus. For finding the 
moment of inertia of a metal bar, disk, or ring set in 
rotation by a known falling mass as outlined in 
"Physics Laboratory Manual.'* by Schulz, and 
"Physical Measurements," by M inor. The kinetic 
energy of rotation i^ the difference between the po- 
tential energy of the suspended mass and its kinetic 
energy at the end of its drop. The angular velocity 
having been determined, the moment of inertia is 
calculated from the kinetic energy of rotation. Tl 
apparatus consists of a platform mounted on a verti- 
cal ball-bearing spindle to be used in connection 
with support, pulleys, weights and ring and disk of 
No. 455S Torsion Pendulum lifted below Rotating 
Ball-Bearing Platform only $17.50 

Accessories for Use with No. 763R. 

No. 85T. Table Clamp. One required $2.65 

No. 155T. Support Rod, 100 cm \ 19 mm. One re- 

quired $1.35 

No. 66T. Right Angle Clamps, 19 mm, Two required. 
Each $1.10 

No. 849R. Pulleys on Rod. Two required. Each $1.00 

No. 321B. Weight Hanger. One required 40 

No. 301B. Set of Weights. One set required. . 3.00 
No. 455S. Torsion Pendulum to provide metal disk 

and ring. One required $27.00 

4490R. Momentum Demonstration Apparatus. For 
effectively demonstrating tin- nation of angular 

momentum. In use, tin- spheres at maximum sep- 
aration are set revolving at moderate speed. Then, 
as the handles are brought together, decreasing tl 
distanc. b< tween the spheres and thereby the radin^ 
of revolution, the speed of rotation increases. Con- 



No. 4500R. 

versely, as the radius of revolution is increased the 
->l»eed of rotation is reduced. 

The rotating system is mounted on specially de- 
signed ball bearings that make tin device aim 
frictionless and once the spheres ai t revoh 

they can be brought together and separated several 
times before the) will cease to revolve. Tin spin I 
are .> inches in diameter of poli^lud aluminum and 
therefore visible to a large clas-. Other metal part- 
are finished in high-grade, dark-green enamel The 
apparatus is 3b cm. high with an extreme rot. 
diameter of 43 cm 

For the visual demonstration of the preservation 
of the constant) of angular momentum Iw this de- 
vice is unexcelled ami we can highly recommend it 
ior the teaching of dynamic- in courses of Physi< 
Astronomy. Mathematics, Mechanics or Engii 
nig $40.00 

4500R. Moment of Inertia Demonstration Apparatus. 
Milvay. For showing that two bodies, free to roll 

nd having different moments of inertia, will undei 
different rates of angular acceleration when ad 
upon by the Nime force, which in the case of an in- 
clined plane is the force of gravity. Consists 
solid hardwood cylinder and a hollow brass cylinder 
alike in external dimensions inches) ami ma 

In one the mass is distributed uniformly at all 
tances from the geometrical axis, in the oth« 
practically one distant i Based on the formulas 
which apply in such cases, I = l A Ma 1 and I = Ma 3 . 
the moment of inertia of the solid cylinder is about 
one-halt that of the hollow cylinder. Consequent 
when both are placed ^ide b side on an inclin 
surface and released at tl une instant, tl 

I" der, because of its smaller moment of inertia, will 
roll dmvn faster than the brass cylinder $4.00 
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No. 4510R. 






4510R. Radius of Gyration Apparatus. For use in 
determining "k" for a block with bifilar suspension 
oscillating about a vertical axis, as outlined in R. S. 
Minor's "Physical Measurements, Part 1, Heat, 
Mechanics and Properties of Matter." 

In use, the block of accurate geometrical shape 
is suspended from two equal parallel strings about 
oik- meter long and 11 cm. apart. After the suspen- 
sions have been accurately adjusted, as to length 
and parallelism, the block is set oscillating about a 

meal axis through its center with an amplitude of 
not more than ten degrees and the periodic time de- 
termined with an accuracy of one part in 200. The 
length of the strings and the distance between them 
is then carefully measured. The period T, of a body 
whose radius of gyration is k, oscillating on a bifilar 
suspension of length 1. and distance 2b between the 
strings is 



Hence 



T = 2ttv lk=H-gl>= 
I-' g b* 



k : = 



4 77- 1 



consequently, by determining the value of T, g, b and 
1. the value of k can be calculated. Further, the 



radius of gyration of a rectangular block in terms 

of its length and width is 

L 2 + V\ 

k ; = 

12 

where L is the length and W the width. By calcu- 
lating the value of k by using the foregoing equation, 
the accuracy of the results obtained experimentally 

can be compared. , 

It is worth noting that in our design of this sim- 
ple yet instructive apparatus but two suspensions 
and two keys for adjusting their length are employed 
instead of the customary four. This simplification 
is due to the fact that the suspension arms are ad- 
justable in a horizontal plane and can be set any 
distance apart from 5 to 11 cm. This adjustable arm 
feature not only provides the means for securing true 
parallelism of the strings but also permits the use 
of improvised blocks with suspension eyes placed 
different distances apart. The plate carrying the sus- 
pension arms is provided with clamp fitting 19 mm. 
diameter rods or less. The block is provided with 
two sets of suspension eyes approximately 7 and 11 

As illustrated, but without support rod $6.00 
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No. 764R. 



764R. Inertia Apparatus. I or illustrating inertia. 
I 01 ' a m< ! about 12 : cm. high, with 
concavi I p, spring, cord and ball. When tl ord 
is sudden blow with the spring it i- 1, « .1 

from under the ball, the ball gains no horizontal 
moi lentum, bul dr< >ps into ' : ■ i at the 

top ot the ! $1.25 

610R. Inertia Ball. Diameter, 3 inches; cast iron. 
japanned ; provided with three metal suspensi 
loops, two diametricallj it« to each r, the 
third al right angles to the other two $1.15 

765 R. Inertia Apparatus, Rotational, Milvay. Our 
present design i listinct improvement over earlier 
models and quence the apparatus ier 

t( i manipula i nd 5 ii td ■ more ace 

The Disc and Shaft, n • ■■ of rolled bi of 

unil densit; ' I itin nickel plate finish makes 

an ideal tr Lted with lamp 

bla< k. makes the tr stand out in bold 

Being mount* d in lx arings instead of ball bear- 

ii "i the older models, the- disc and shaft « m 

be easily and qu 1. The entire unil 

a< tel d and tin ylin- 

drical form without roller 1 I tchments as in 

the older models, s ;t > to measure 




No. 765R. 



tin accurate One dual 

in the other is smooth for receivi he 

tracings. Weight ol dis< ai about 4.5 k 

Disc measure- about lo\2(M) mm., • iboul 

lod mm. 

I In Tuning Fork, electrically driven, is accurate 
rat/cd, frequi about 130 \. P. S-, and has - 

stylus attached. Thi crating mechanism 
signed that dun! on tl lus is automatical- 

ly brought into 1 I with the edge of the d 

having made it- complete tracing again auto- 

' lly mo\ n the disc at a point near 

the shaft The resull is a beautifullj clear-cut 

1 ti at ing unmarred by ^< r Lt< he-. The iork 
mounting and operating mechanism 1 on< 

dcta< liable unit. 

Two Magnifiers are fun d. one for com 

vibrations and locating points t! n. the other for 

mgular p Both are adjustable for 

focusii ■ mounted on rods to limit 

their motion along the radius of the 1 

1 In Base 3 «it < a -t ii on i \ ir.i l:« ire 

st; d handsomely finished in 
I he worl ] finish of thi 1 strument 
rictly high-class $50.00 
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No. 766R (in use). 








No. 768R. 




No. 774R 



fJ^raEEE^I 



766R. Lever Holder. Improved form. Unequaled for 
demonstrating the principle of the balance, laws of 
lever, etc. Made to fit a standard meter stick. Pro- 
vided with heavy steel knife edges, metal suspension 
loop, larj t-screw for clamping the holder to the 
meter stick, and an indicator which allows the exact 
position of the knife edges to he read without dif- 
ficulty. Three oi these Lever Hoider> -»nc -et <>t 
\ 52B Weights and one No. 358M Meter Stick 
nuke an excellent combination f<>r the study of 
Levers and Moments Each $0.25 

768R. Lever and Support Bar. For use in the study 

mechanical advantage of the lever. * onsists ol a 

wooden support bar to which is attached a lever 

m. lonu\ graduated in millimeters, complete, hut 

without pans $0.85 

769R. Lever Rider Block. A> used in Hall and 

Bergen's Course Wood, slotted to slide on meter 

-tick, for use in determining weight of lever 

rms - $0.25 

771R. Lever Rider Weight. Piece of lead 1 inch widfl 
for attachment to meter stick used in lever experi- 
ments 5ee Experiment No. 4. Blacl - "Laboratory 
Experiments in Practical Ph;. si - ■ - _$0.50 

774R. Lever Scale Pans. For use with No. 7'«8R. 
I: : i m. square, with attached suspension cords, 
each adjusted to 1 ounce Per pair $0.75 



No. 784R. 

776R. U-Shaped Wire Stirrups With Hooks. For 
more convenientl] suspending No. 774R Scale Pans 
from No. 768R Lever. The U-shaped portion fits 
over the lever arms of No. 768R, while the hook 
engages the suspension cords oi No. 774k Scale 
Pans Per Pair $0.10 

779R. Lever Scale Pans. With improved knife edge 
bearings. For use in lever experiments. * ircular 
brass pan 8.5 cm. diameter; attached to brass wire 
stirrup 19 cm. long, provided with knife edge bear- 
ing ■ Per pair $1.00 

784R. Momentum Apparatus. With Metal Suspen- 
sions. Improved form. In this now form the string 
suspensions have been replaced by metal suspensions. 

I hey allow a quicker and more accurate adjustment. 

The wood balls have a weight ratio of 1 to 2. The 
larger ball is provided with a hammer and spring 
held under compression by a thread. The force (I 
\ . ]• >ped on releasing the spring- -by burning the 
thread — acts and reacts on both balk, imparting to 
the -mailer ball twice the velocity of the larger. The 
momentum acquired by each ball is equal, and op- 
posite, thus effectively illustrating Newton's third 
law. Mounted on heavy japanned iron tripod with 
90 cm. nickel-plated rod. Complete with graduated 
arc $20.00 
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No. 473M. 




No. 796 R 




No. 794R 
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No. 795R. 



3 










794R. Pendulum Clamp. New model. * .ni »- and lipids 
the fines! thread as s< ! > a heavj cord Slippinj 
i- impossible I dgi I clips match perfectly. This 

ives exad points oi suspensions and makes it easy 
to determine exacl lengths of pendulums I'pon 
turning the thumb-screws the vise like clips open 
automatic all) The insertion oi suspensions and ad 

tstmei ls to length can therefore be accomplished 
with utmi >st eas< Has none of th« 
otln r iii no loose plate- to -It;. OU1 OJ th< 

lid' pii no indefinite points of suspension. < an 
be used on any vertical or hoi ntal mii ; r«*d 
I*' mm or less in diameter. i lamp and arm are of 
iron—black enameled; clips and thumb-screws are 
finished in white nickel-plate $1.00 

795R. Pendulum Clamp, of Wood. I held 

•gether bj two brass thumb-s< Total length. 

30 cm. . $0.45 

473M. Seconds Pendulum. An inexpi n Stitute 

t a labo i Io» k I onsisl s ol 1 1< aped iron 

bob 15 cm. in diameter, adjustabl) mounted on a 
metal rod. I li ■ • •] is su ted al its upper - 
on a knife i d| - its lowei i nd is provided with an 



adjustable contact tip. Mounted on 
15x120 cm. hardwood b provided with an im- 
pi 'I adjustable m< n ury well which produces a 
thin edge of mercui iving a -harp contact. The 
wood hack i- also provided with hindiug posts i 
al ta< hi; ba d sounder to beat secoi 

audibl I his pendulum can be \ eadilj ad i 
slightl} raising or lo ing the bob, to beal s< i 

uratel) $12.50 

796R. Pendulum, Coincidence. For determining the 
value "t by the method of coincidence A sei 

ond's pendulum and a \ mpli pendulum mounted 
one support, i being provided with an adjustable 

mercui ip. The pendulum and < ups are 
nected in i lit with troke eli 

that the circuit is closed only when both pendului 
s1 ril i i 1 « mei i ury cups at the - ime instai 
setting both pendulums in vibration and noting the 
in ti between two coincidents, the period of tl 
simple pendulum can be obi I when tl 
other is known. The length of the simpl 
m; he measured bj u ■■ i a i * sti< ; 

tthetometer, .t^\ the value « then I1I3 

determined .$27.50 
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No. 800 R. 



798R. Foucault Pendulum, 14.5 Kilo- A massive pen- 
dulum, especially di signed far the clear, effective 
demonstration of the Earth's rotation and for the 
study of the pendulum. 

The support bearing is a hardened steel cup held in 

a bronze yoke which screws into a steel plate that 

fastens to the ceiling. The pivot bearing is a hardened 

eel pivot so held in a movable yoke that its upper 

extends through the yoke into the safety recess. 

rhe safety recess is a special inverted cup-like 

receptacle with a deep outer ring ovef the pivot pin. 

It receives the extension of the top of the pivot and 

while allowing it to swing freely, prevent- the pivot 
yoke from dropping from the support bearing when 
the pendulum weight is removed. 

Special locking blocks attached to the ends of the 

ipport wire prevent it from slipping or breaking. 

heir use distributes the weight of the ball along the 
loop of wire encircling the block, thus eliminating 
any heavj breaking -train at one point. Also, as the 
weight is held by the block, there is no opportunity 
for the wire to slip. The wire at the upper end passes 
through a hole in the end of the yoke under the pivot 
and then loops around the locking block which rests 
on the yoke. At the lower end the wire passes 
through the hole in the plug and then around the 
block. This block pulls up against the plug and giv< s 
a ! support for the ball when the plug is screwed 

in place. 

hhe -upport wire, of which 100 feet is supplied. IS 
a high carbon wire of gn a1 tensile strength, s< » that a 

ire of very small diameter, with correspondingly 
slight air resistance, will carry the weight of the ball. 
I he pendulum bob. about 14 cm. diameter and 
weighing 14.5 kilos, is a steel sphere accurately 
turn-'! to size. Steel is used to assure a homogeneous 
mass not easily distorted by accidents. Its smooth 
la< quered suri offer- minimum air resistance. On 



top of the ball is a threaded hole into which the 
drilled brass plug for the supporting wire is screwed. 
Diametrically opposite to this plug is a smaller hole 
into which is screwed the brass bushing carrying the 

steel st> lus. 

The stylus is a steel needle held in a brass bushing 
that screws into the underside of the ball. Should 
the stylus become broken through accident, it is a 
simple matter to remove the bushing, replace the 
needle and reassemble it in the ball. 

A carrying handle is provided which replaces the 
plug in the top of the bob and makes it easy to 
handle the ball for storage or transport. A storage 
-upport for the ball (shown in the cut) and special 
wrenches are also supplied $40.00 

799R. Pendulum Illustration. For verifying the laws 
of the pendulum. Consists of a heavy japanned iron 
tripod base, 12 mm. x 110 cm. nickel-plated support 
rod, No. 794R Metal Pendulum (lamp, two 1-inch 
cast iron balls and one 1-inch wood ball and sus- 
pension cords $4.00 

800R. Pendulum Illustration, Improved Form. Con- 
sists of a 7WR Pendulum Illustration with the ad- 
dition of an Adjustable Pendulum Attachment con- 
sisting of a 100 cm. meter stick provided with clamps 
for attaching to the support rod, and a slide which 
can easily be set at any desired point on the scale. 
This slide is provided with a narrow slot through 
which the pendulum cord passes, and which acts 
a point i>\ suspension for the pendulum. The zero 
of the meter stick is placed at the bottom and when 
the pendulum has once been adjusted so that the 
center of the bob is opposite this point, the length 
the pendulum may be read directly from the 
po h of the slider. This attachment will prove 
valuable in any physical laboratory, as it enables a 
maximum number of readings to be taken in a 
given time $7.50 
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No. 802R. 



No. 814R. 



No. 809R. 



No. 810R. 



802R. Pendulum, Kater's Bar. For finding the length 
of tin- equivalent of the i >nd f s pendulum and the 
value "i The rod, made of steel, measun 

60x2.5 cm and is provided with two hardened steel 
knife i coincidence mirror fall support, and 

i lamp for simpli lulum. A verj ble 

pendulum for student's use and la eri- 

ments — unbreakable, durable and accurate All m i 

adjustnn can be made with screw 
driv « $7.50 

804R. Pendulum. Sand. An ir<.n funnel dead black 
finish, 7.5 cm, in diameter, suspended !>\ two cords, 
id hi adjustable slider. When tin cords an sus- 
pi nded from two i oints, thi el filled 

with fii - ■ d, the slidi ui tin ed and 

the funnel scl in motion it \\ ill ti < i l path i >i 

sand, a fi w hi< h is th» re ultant of two ] armonic 

motions , $1.00 

Pendulums. Seconds — See pag< 257. 

814R. Plumb Bob. Iron, weight 10 una - .20 

809R. Pendulum. Torsion. For measuring the mo 
men! of ini rl al I nd i >f a 

wire bj observing >f the rotational o i I 

lation. I 1 el v re is firmly held in two special 

spring jaw chui ' gned that they cannot in- 

jure oi mai the su sion. I lie iron base, finished 

in black enamel, is 24 cm. in diameter and graduated 



for 180 each side ol in 5 fl divisions. 'I h 

metal disi i ight is '» ; mm. in diameter and provided 
ith an aluminum p r rail height, 65 cm. 

$8.50 

81 OR. Pile Driver, Milvay Experimental. For the 1 
oral rmin the work done by a pile 

driver as outlined in • riment No 26 in X. Hen 
Black's Manual "Laboraton Experiments in Pi 
tical Physics Chis exp< rimenl is based on a similar 
om used by Di\ E. R. Sch i oi Harvard Uni- 
versity and Prof. Win S. Franklin of the Mai 
chusetts Institute of Technologj A nail 
niicd for the pile and a pine bli m k For the i-arth. 
roo> ed 4-kilo hammei . slidin n vertical 

rods, can be made to drop an) distance up to 
one meter. The distant m be readily measun 

ith a meter stick. tabulating the total fall of 
the hammer, the height of the nail above the block. 
the distance it is driven in \>\ each blow, and the 
total distance il is driven in, it is | ble to calculate 
the potential and kinetic energy of the hammer and 
the resisting fora of block. Plotting the r \x\g 
force as I the depth of the nail will reveal how 
tin resistai i ini n - the nail ■ 
block. I'\ substituting blocl of oak, mapK spru 
etc., a comparative stud ting fon 

mi. .us woods nia \ be made , .$11.50 
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815R. Prony Brake Apparatus. (Modified form of 
Prony Brake, i For making power and efficiencj 
tests of small -ize electric motors having grooved 
bell wheel or pulley as outlined in Experiment No. 
49 of Millikan, Gale & Davis' "Exercises in Labora- 
>v\ Physu 5," and similar experiments in other man- 
uals and texts Consists of a cross rod adjustably 
clamped to uprights 60 cm. high, provided with hook 
collars from which two 64 oz.-2G00 gram capacity 
spring balances and brake belt with link-chain ad- 
justment are suspended. The rods and base plates 
are finely finished in polished nickel -plate and are 
mounted on a 45\2(i cm. mahoganized wooden base 
to which the motor can be readily bolted or clamped. 
With this simple apparatus it h ver\ easj to deter- 
mine the motor output in font-pound- per minute, 
whicli result can he expressed in horsepower by 

dividing by 33,000. 

The input can lie measured by either the voltmeter* 
ammeter method, or by the watt-meter method. The 
ratio of output to input indicates the efficiency of 
the motor. Since both brake-horsepower and effi- 
cy tests are frequently made in industrial plants. 
thi experiment with this apparatus is of unusual 

vocational value 

Our Xo. 271SE Universal 110-voll motor, or any 
other -mall motor with a horsepower of 1 /20th or 
less, is suitable tor use with this apparatus. Complete 
a? illustrated, but without motor $18.50 

816R. Prony Brake Apparatus. Same as Mo. 815R, 
but fitted with balances reading up to 30 pounds 
15 kilos. This apparatus i- suitabh For testing m..t.>r- 

from T s fo l j horsepower $27.50 



735Ed. Extra Prony Brake Belt. For Nos. 815R or 
816R, lor replacement. Offt-inch belting, 27.5 inches 
overall length $0.60 

817R. Prony Brake Apparatus, Water Motor Type. 
Milvay. For measuring the horsepower and efficiency 
of a w.iter motor as outlined in Experiment No. 5. 
M illikan's "Molecular Physics and Heat." The motor 
is l>\ the glass-front demonstration form. 15 cm. di- 
ameter, with ;i Pelton typ< wheel. It i^ mounted on 
a metal base, 15x25 cm., having a discharge opening 
in it and provided witli a rod and clamp tor adjusting 
i he spring balances. A revolution counter with 
finger-spring mounting provides a simple and con- 
venient mean- for determining the speed. The pres- 
sure of water gauge reads up to 50 lhv in 1-lb. divi- 
sions; the s ,riI1 ^ T balances up t<> 2000 uranis in 25- 
gram divisions. The grooved pulley is 5 cm. in di- 
ameter and the round belt \s inch in diameter. The 

hose is -i 3 foot section of standard garden hose with 
« ouplings for connecting to a threaded faucet. The 
inlet at the motor can he replaced with another (at- 
tached to base when not in use) for connecting to a 
smooth laboratory- type faucet l>\ means of )i inch 
Lore rubber tubing. The Milvaj offers a new and 

simpler design of this popular apparatus Jt j s easier 
to use, more convenient, and because of the finer 
motor employed yields finer result- Complete as 
illustrated . . ." $45.00 

818R. Prony Brake Belt. For \*o. 817R. for replace- 
ment. I If inch r<.und belting, with hook at both 
ends. Overall length, 22.5 inches $0.60 
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No. 819R. 





No. 821R. 



819R, Pulleys, Illustration of, Milvay Bakelite, * » 
three distinct advanl over older t) pes with hai 
wood pillar permanent! tched to base and with 
hooks permanently fixed in cross arm: First, the 
support can b ed to good ad van tag* »thei ex- 
periments Second, the Upright Rod i^ removable 
.in advantage in storing th< apparatus Third, the 
Hook- are adjustal>K' al< >ul! 1 1 «« i ■ ■ This c< in- 
struction makes it possible to keep tin Suspension 
Cords in propei alignment rdless ol whal com- 
bination or ai pulh used, The out- 
fit consists of a neatlj finished Hardwood B with 
rhreaded Sockets, a nickel plated steel Support Rod 
19 mm. 1>\ 60 cm., i >ar with threi I h I I ollai s, 
5 No. 831 R Single Bakel I Pull. . 2 No 832R 
Double Bakelite Pulleys, 1 No. 1024R Wheel ai 
Axle, 1 Capstan, 25 yards ol Pullej Cord and a I ow 
plete Set of Nine S »lid B I Hook 
Weights 10 grams to 1000 grams. This set oi 
weights can be employed to id advant; other 
laboratory work. With this assortment it i- possib 
to illustrate the principl s i Wheel and 
the Capstan, l ci ' Pull li power and weight 
equal, I ixed and Movable Pulleys with power and 
weight ratios "t 1 to 2, 1 to 3, and 1 tq -4. and a 
train of Fixed and Movable P illustrate 
$15.00 



821R. Pulleys. Illustration of, Milvay Bakelite. ( I 
three distinct advantage i older models with 

hardwood tram*- pern tly I 1 together and 

with I permanently fixed in cross-bar. I - 

1 1n used to good advantaj n i ithei 

luii- ' S ire removable — an 

advantage in storing the i tus. rhird, the Hool 

n adjustable along tin cro bar. rhis construction 
makes it pi >ssible to keep si ords in pi 

alignment ' • ombination or ai 

rangement of pulleys is used. The outfit con of 

a neatlj finished Hardwood B with two rhreadi 

Socket v tv o Nickel-Plated Support I 1 (| mm. I 

80 cm., on< I ■■! 19 mm. x 100 cm., with eight 

adjustable Hook < ollars, 7 No. 831R Single Bakelite 
Pulh 2 No. 83 Quadruple Bak Pull 

1 No. 864R set of triple Tandem Bakelite Pullej 
1 ( stan, 1 No. 1024R Wheel and Axle, 7 No. 321 
•i» \\ eight 1 tangei s, i ; Slott< d Weights a 
sorted from 10 to ; '"i grams, and 21 rds of Pull 
I ord. With this outfit it is possil i illustrate 

pri >les ol the Capstan, Wheel and Axle, I 
Pulleys with pov ind v iual, Fixed a 

Movable Pulleys with power and weight ratio 
1 to 2, I 1 4, 1 to 5, 1 to 6, 1 to 7. 1 to 8, . 

well as trains oi Fixed and M tie Pulh > s« $35.00 
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Milvay Bakelite Precision Pulleys 

(Reinforced Center Type) 







No. 831R 



No. 832R. 



No. 833R. 



No. 834R. 



In 1 1 1 n w ay the finest low-priced pulleys ever built- 
Turn more freely— run truer— lighter in weight— prac- 
tically frictionless — cord does not bind or slip in groove 
— |.r«>Mi against laboratory fumes — far better in appear- 
e — absolutely uniform and far more durable. Bake- 
lite— the material from which the wheel- ..re precision- 
molded, combines the durability of oak, the hardness 
of ebony, the uniformity of cocobolo, the lightness of 
ilar, the strength of hickory and the color and finish 
tny- Precise and permanent shape, resistance 
to chemicals, resistance to heat and freedom from wear 
arc other characteristics of thi- material For this rea- 

have replaced wood, -tamped and cast mi 
w h< els with Bakelite. 

And. because of their design Milvav Bakelite pulley 
wheels are superior not only to wood and metal pulley 
wheels, but to Other make- of Bakelite wheel- as well. 

This is dm- to the reinforced center construction— an 
lusive Milvay feature— which combines m Milvay 
kelite pulley wheels maximum strength with mini- 
mum weight. They will therefore stand the hardest 
the heaviest loads, and are proof against acci- 
dental break 

The frame- are of aluminum, precision-made with 
urate tools and dies. Only quantity production 
»ossible our low prices for so fine a product. 
All are provided with two hooks so they may be used 
either as fixed or movable pulleys. The new hook con- 
ruction— exclusively Milvay— makes the overall 
length of all pulleys absolutely uniform. And as all 
the hooks are absolutely in the center, Milvay pulleys 
will always hang in a true perpendicular position. Made 
in tour styles as follows 

83 1 R. Pulley, Milvay Precision Bakelite, Single. 

Bakelite wheel. 5 cm. diameter, in aluminum frame 

ith two hooks $0.35 



832R. Pulley, Milvay Precision Bakelite, Double. 
Bakelite wheel. 5 cm. diameter, in aluminum frame 
with two hooks $0.45 

833R. Pulley, Milvay Precision Bakelite. Triple. 
Bakelite wheel. 5 cm. diameter, in aluminum frame 
u ith two hooks $0.75 

834R. Pulley, Milvay Precision Bakelite, Quadruple. 
Bakelite wheel-. 5 cm. diameter, in aluminum frame 
with two hooks $0.95 





No. 841R. 

841R. Pulleys, Commercial. Tackle blocks of wood, 
iron strapped, and bushed with steel pins, with 3-inch 

pulley wheels. 

Knul Single Double Triple 

No of wheels in block 1 2 3 

Each $0.80 1.50 2.00 

842R. Pulley Rope. Suitable tor use with No. 841 R 
Pulleys. Good quality Manila rope •}« inch in di- 
ameter. Sold only in lengths of 12 feet or more. 
Per foot ." $0.05 
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Milvay Bakelite Precision Pulleys 

(Reinforced Center Type) 




No. 751R. 




£i± 



No. 849R 





No. 854R. 



CHICACO APPARATUS CO 

No. 855R. 




Nos. 854R-855R 
I [n Us< 






751 R. Pulleys. Inclined Plane, Milvay Bakelite Pre- 
cision. PuIIej wheel : cm. in diameter, in iron 
frame tl slot, ly attached to an rd. Runs 
fre< ]\ in < < Screws For iching in- 
cluded $0.60 

849R. Pulley on Rod. Milvay Bakelite Precision. Pul- 
ley, 5 «iii in < r. mounted in metal I 
vided with adjustable hearings to reduce fri 

ii to a minimum. Hie fork is mounted on an 
8 mm i lated rod 1? cm. long. For use with 
ordinal supports; may b< i lamp iny 

desired p« --it ion $1.00 

854R. Pulleys, Bakelite, Milvay Improved Cone- 
Bearing. New York Design. I Iffers n distinct 
■i' : nj vrr i - makes Extra heavy con- 
ruction prevents le spi . oi I 
irdlej ■ ! mak< nt of 
tl i unr i -arv. Tl - - m solid, 
rigid bloi ' i double, triple and quadruple pull 
with ! rl) centered, when i ned with 
ir No d Hoc! I! 

'1 no sidi ds. 

1 I thei '. »re, handle and mj 

nipulati solid frame pull l urthermoi 

th< j maj be kepi tl - embled in the most 

desir They are th« Iv 

for use and the loss ol rods is prevent* d ,! i i 



New York Design pulley offers tin dvant 

Bakelii i Enforced center pulli ■ I 5 cm. diam- 

rame of solid br provided with two hooks 

d or movabli I one bear- 

ings I slotted hea< tnent with small 

drivi * a >nt - 1 do not pr< >j< 

leaving sides perfectly flat .$1.00 

N". B Ivan; .-i Milvay Bakelite re- 
inforced center pulley wheels -re page 315, 
855R. Rods and Hooks. Milvay. Oiu pair each 
double, triple and quadruple pulley rod th lock 

nuts and three pairs of hooks for combining N 
8S4R Pulleys. Per set . .$0.35 

857R. Eight Pulleys Assortment with Rods and 
Hooks. I i t No, 854R Pulleys and ti 

\'o. 855R Rod^ and Hook 
of the following eight sii pulle; 

four double pulleys, two triple pulleys or two 
ruple pulle] - $7.85 

858R. Twenty Pulleys Assortment with Rods and 
Hooks. Cons of twenty No 854R Pull. 
tv of Xo. 8S5R Rod Mi. iks to 

th llowing combii 1 le pull 

doubli pulli ys, ha o triple pull iuad- 

r u n ese d trnbin illy 

need and thei may be left perm tly 

•I $18.65 
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No. 870R. 




No. 862R 



No. 86tR 



No. 874R. 



862R. Pulley. Bail-Bearing. Useful wherever mini- 
mum friction is important, as in inclined plane ex- 
riments, Atwood's machines, etc. The wheel, of 
aluminum, is in cm. in diameter and has ball-bear- 
ings in both ends of the hub. A convenient adjust- 
ing screw permits close regulation of the clearance 
between the balls and their races. The groove in the 
rim I- flat, 3 mm, wuk- by 2.8 mm. deep. The mount- 
^ includes a 2<> cm. x 10 mm. rod for convenience 
in attaching the pulley to any system o\ supports. 
All parts arc finely machined and finished. .. .$10.00 

864R. Pulleys, Triple Tandem, Milvay Bakelite Pre- 
cision, Plain Bearing. Three reinforced center Bake- 
lite pulleys of different diameters, 25. 37.5 and SO 
mm., mounted in line, in finely finished machined 
metal blocks. Bein« provided with two hooks, they 
may be used either as fixed or movable pulleys. Far 

more accurate and serviceable than anj other triple 
tandem pulleys selling at about the same price. With- 
out cords or weights Per pair of blocks $3.50 

865R. Pulleys. Triple Tandem, Milvay Bakelite Pre- 
cision, Plain Bearing. Single block of 8MK only $1.75 

869R. Pulleys, Triple Tandem, Milvay Bakelite Pre- 
cision, Cone-Bearing Type. These are the finest qual- 
ity triple tandem pulleys we manufacture The re- 
inforced center Bakelite pulleys, mounted in im- 
proved cone bearings, run with a freedom and 
sn Imess never before attained in pullej construc- 
tion. The frame is oi aluminum and of such sub- 
stantial construction that the cone bearings will re- 



tain their perfect adjustment under all conditions of 
us Consists of three pulley wheels — 25, 37.5 and 
5(1 mm. diameter — in a heavy, rigid aluminum block. 
With two hooks for use either as fixed or movable. 

Per block $3-50 

870R. Pulley with Clamp, Milvay, with Bakelite Pul- 
ley. A new clamp that will prove valuable in experi- 
ments such as Meldc's. composition of forces, ac- 
celeration, assembly of simple sonometers and many 
others. The string passing over the pulley i- always 
clear of the upper portion of the clamp. Further- 
more, tlie pulley can be adjusted so that the string 
i- held directly on the table top or at any point up 
to 13.5 cm. above it. In addition, the pulley may be 
clamped in either a verticil or horizontal position and 
on either side. Fits an\ table top up to 6.5 cm. thick. 
The Bakelite pulley i> 2 inches in diameter and 
mounted on adjustable cone bearings in metal fork 
With 1<> mm. diameter nickel-plated rod 20 cm. long. 
It can be entirely removed tor other purposes if de- 
sired. The clamp is of cast iron finished in black 
j^loss baked enamel. No other clamp offers the wide 
ran.Lce of adjustability, adaptability and usefulness to 
be U >und hi this new M ilvay design $2.50 

874R. Pulley, Universal, with Clamp, Milvay Bakelite 
Precision. 5 cm. diameter conedjcarini; pulley in 
metal fork on 8 mm. x 15 cm. nickel-plated rod. This 
pulley i- SO mounted on a table clamp that it may 
be Used in an unlimited number of positions, a fea- 
ture whicli makes this pulley useful in many experi- 
ment-, lit- table tops up to 7 cm. thick $2.50 
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No. 875R. 



No. 880R 





No. 298B 











C« 






No. 876R. 



No. 879R 





875R. Pulley, Differential. Commercial type. ton 
capacity, regular lift f net ght 2 

... $16.00 

880R. Pulley, Hoist. Differential. Milvay 5 Kilo Labo- 
ratory Model. and- 
ard laborat -upp< I to be used wil dard 
lain y weights. Tl 5 is a distinct advar. er 
tl pe made 
which requires a ial -upport and s; 1 extra 

Mechanical advantage 30 to 1; 
weight maj ut 2 diameter oi upper 

pulleys, about P- inches; diameter of lower pulb 

inches; capacity. 5 kilos The ball chain never 
becomes tangled nor can it leave the pulley g- 
It is alw The design i^ such that 
fact the mechanical ad an 

be obt isurem * The friction is 
at the calculated mechanical ... ■ an 

b< rmining the downward pull with 
a g balance the load lift* 

he result will c. Without weight 
ort $6.00 

876R. Capstan. 1 >emonstration model. metal 

cl This capstan is a true 

model of the type used on board ships and 
in h g The drum 

hardwood and irided with four hand A 

toothed wheel and pawl at the Irum 

be turned in one din v. Fits tab!-. 
• - ick or less $5.00 



879R. Pulley with Clamp, Milvay Bakelite Precision. 

con-. ace of th: llcy will I dally ap- 

n composition of fori The 

ikelite pulley is 5 cm. in diam mted 

on hardened = nes 1 with k in: 

t! reducir »a minimum The clamp. 

in black jaj tab! 

. in thickness. An ii i in the 

illustration, is placed opposite the groove of the pul- 

le $1.50 

884R. Pulley Cord. I tton. hard braided, 

black and gold c a card. Per 

card $0.25 

885R. Pulley Cord. !k 2 

on card. r card $0.50 

889R. Pulley Cord. I "v. I fla^ i fine quali- 

in pulle\ e ts, Per 1 2 -lb. ball $1.00 

298B. Pulley Weight. Milvay Leather-Covered, 2000 
Gram. ^ned after sugg the 

teachers - Hig - n, Illi- 

nc P. 11 not mar or injure tab! 

like metal wi lo, when they a 

beca pull 

Leather co ich — providi 

utmost dura! The large size — 11 an 

ad lecture work. Has h< hook 

and is accura adjusted to 200< $3.00 






B2R. Rot 
I j*E 

a»tor 

HP. 

turn - i 
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Milvay Friction-Drive Rotator 




No. 892R. 



892R. Rotator, Milvay Electric Friction-Drive. The 
i. ut -tam ling characteristic of this rotator is the 
smooth, steady, powerful spindle action .it all rotator 
speeds. The utilization of full motor speed and full 
motor power at all rotator speeds produces this re- 
sult. The entire rotator speed range— 10 to 2500 
R. P. M. — is always at the operator's command; a 
turn or two of the adjusting screw— while the ma- 
chine is running- -silently, smoothly and quickly va 
ries the speed to the desired point. Inclining the 
spindle to horizontal or any other position — and this 
can also be done while the machine is running — re- 
quires only the loosening and tightening of the disk- 
handled lock screw. The speed indicator is securely 
mounted on a flat spring. A -light pressure of the 
finger engages it and it disengages itself instantly 
when the pn ssure is released. The counter registers 
up i*. 99,999 and is indispensable in quantitative work. 
The friction drive mechanism is sturdy, accurate and 
run- absolute 1) true. A special non-slip friction ma- 
terial transmits full power at all speeds. The motor 



is a standard 1/20 II. P., continuous duty, constant 
speed type, for use on 110-volt A.C. 60 cycle circuits. 
Complete, on I8x8-inch finely finished base with belt 
and d« tachable cord and plug $55.00 

892Ra. Rotator, Milvay Electric Friction-Drive. Same 
as No. 892R, but with motor for use on 110-volt 25 
cycle At, circuits $60.00 

893 R. Rotator, Milvay Electric Friction-Drive. Same 
as No 892R, but with motor for use on 110-volt D.C, 
circuits $56.00 

894R. Rotator, Milvay Friction-Drive. Same as \ T o. 
892R, but without base, motor or belt Any 1/20 
H. I*. motor furnishes ample power to operate this 
unit With a two-inch motor drive pulley the maxi- 
mum Spindle -peed will be 50$ greater than the 
motor -peed, while a Pi-inch pulley on the motor 
will murage the maximum spindle to 100$ above 

the motor speed. ( omplete friction-drive rotator 
unit on 8x3}4-inch metal base with four screv holes. 

$30.00 
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Ten Advantages of the Milvay Gear-Drive Rotator 





(With No. 944R 
Glass Globe). 



No. 896R. 

(With No. 949R Watt's 

Governor ). 




(With No. 52K Newton's 
Color Disk). 



896R. Rotator, Milvay Gear-Drive, with Speed Indi- 
cator. Following important advani 
ver belt and i ' ic drive machia i - 

1. No Complicated Adjustments or Moving Parts 
to divert tl (dent's attention from demonstrai 

— an important a d rid- 

point. 

2. Absolutely Noiseless. I lie e of distract 

n< is another valuable featun m a teaching 

standpoint. 

3. Perfect Stability. R< nor 
does it ne< wn, regardl the 
weight, size, or i the a >r> I g whirle 
One hand operates the machine perfectly at all 
speed-. 

4. Wide Speed Range. All speeds up to 4.000 
r. p. m. are at the operator's command. 

in lor mixing disappears at about 2 
r. p, in., perfect work in tin- field ssured. 

5. Velvety Smooth Action. Dm he mechann 
accui nd the des of the driving mechanism, 

lion is as smooth as velvet, there being no 
\ ibration or cl ter whatsoevi 

6. Extreme Ease of Operation. So nicely is the 

hanism made, ami so nicelj is it balanced 
that the highest 1 can he almost instantly reached 

with hut slight effort, and any required speed can 
maintained with the utmosi [V elt 

drivi ichines, tl rj di >es n - i 

l ] : »t that drivim r is released, but coi 

tinu< - whirl at which 

a Ivantage in many demonstrai uch - 

\\ a;: 5 Goi Dopplefs Principle, etc. 

7. Concealed Non-Removable Accessory Support 
Rod. For supporting the steam ch n - lov- 
er the commutators in Earth Indue- and Dop- 
P |iT s Prii »ts, and tl: . plate 

th needli a 

support rod is conveniently I d in 

one oi the rotator. It is in | | , 

and a thumb screw lo ' - it at tl: - quired h< 
Tin- n nnot be entirely n 

lost. When not in ;e it £ 
the rotator, where - when net 



8. More Convenient Than Electric Rotators. I 
rical o i ilish : n< si w and com- 

licated rheostat adjustn 
uimuta to clean; no electrical conn. 

orry about; easil> transportable, and sim 
il depend on electricit r power, may 1 ed any- 

where, any time. 

9. Handles All Accessories Perfectly. Be; \ 

in any po~ 
with a standard chuck and disk holder, it will handle 
ies perfectly, regardless weight, size, 
>r pos 

10. Durability. The excellent workmanship and 
su 'antial s of all par ire a HI ie of 

rvice. Three of thes 

mtinuously for four day. at the 1 I in- 

vention — nu»re use and abuse than t". 

n a lifetime in any lahoratorv. Minute ec- 

n oi these rotat< ; n their return to our Research 

>oratories showed absolutely no 
r. 

Construction. -drivi chanism is entii 

d in a cubical metal 

weight, 30 lbs The dr 

5t mechanical construe anil oper ly 

in either din In ier position, hi 

!. the machine n ur larg er fe< 

which pr< g the table t id 

wheel is finis in non-chip Mack b :i- 

amel with d rative the chuck 

-k li«dd | in pol Icel-plat 

1 he speed indical t sh< 

mounted oi^ a flat spring. • -' ght pi 
of the htiL'er e it dis 

the ; -lire i. re! d. It re up I 

Thirty-Day Free Trial Offer, 
[vantage - of this our own ol 

lad in niak- nent On our . 

trial . h< know that dl n> 

it this st: , u 

miliar with : r^ merits Sh >u. 

for any reason wish to retur in thirty 

days, you may do so at our expense $25.00 
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1 



\~~ML 





No. 902R 




No. 904R. 







No. HE (in use). 



No. 900R. 



No. 906R. 



898R. Rotator, Electric. For rotating centrifugal ap- 
paratus of various kinds, stirrers, photometers, calo- 
rimeters, color disks, and otheT laboratorj devices. 
Has -witch in bast for regulating speed, No load 
speed — 10,000 r.p.m. Full load speed 6,000 r.p.m. 
Horse power— 1 30th Motor body measures $% 
inch< - diameter by 4A Inches long. Shaft is ! i inch 
in diann and projects one inch from each end. 
The hinge joint makes possible adjustment to ai 
position from horizontal '-•• vertical. The motor is 
tin- UNIVERSAL TYPE and operates on either 
110 volt A.< or D.C, current. t omplete with grooved 
pullej i not shown in illustration i and ci >rd with 
two-piece plug , ... $25.00 

899R. Chuck. For use with No 898R In rotating 
tachments such as color disks, siren disks, cubic mir- 
rors, glass globes, eti $1.75 

900R. Rotator, High Speed, i Whirling I abh I Made 
rely of metal, finished in black japan. ( an be 
used in either I or horizontal position, alsi i 

with spindle projecting over edge ol table for rotating 
uspended attachments The wheel is 23 cm. in di- 
ameter and mounted on a tension slide for tightening 
th. bell Employing a flat Icathei belt ( 1 ( > mm w ide) 
tn it possible to use a verj small pulley on the 

itor head, As a result one n solution of the drivi 
wheel causes nine revolutions ol the rotator head 
"lli, rotator head is so designed that all accessories 
i ,n be revolved on either side of tin machine, rhis 
will be found especially convenient in lecture table 



work The base is extra large to insure proper sta- 
bility wlu-n th< rotator is used in an upright position. 
Height, 61 cm $9.00 

902R. Rotator Spindle with Hook. Fits anj Rotator. 
For holding siren disks, color disks and suspended 
attachments $0.75 

904R. Pulley. Fits Any Rotator. Diameter, l'j 
inches; grooved for n aind leather belt up to ft-inch 
diameter. Made of nickeled brass $2.00 

906R. Rotator, Simple Form. For rotating the vari- 
ous accessories listed below, Rotation is secured by 
pulling a cord wound about the drum. Mounted on 
clamp, fits table tops ' cm. thick or less. I omplete 
with No. 902R Disk Holder Spindle for rotating 
color disks, etc $5.00 

1 IE. Arago's Magnetic Rotation Apparatus, Milvay. 
fhis i- an improved form in which the needle cannot 
gc\ lost ( onsists ol volving copper disk — 15 cm. 
diameter— over which is placed a stationary glass 
plate having a delicate magnetic needle pivoted at its 
center Slow rotation deflects the needle in the 
direction ^\ rotation, the needle stopping at an angle 
from the magnetic meridian, depending on the speed 
With increasing speed the needle is deflected more 
and more until it makes complete revolution. Effec 
vels demonstrates Lentz's law- the lav. governing 
the action of magnetic drive- in speedometers, re- 
cording mechanism in wattmeter-, etc. lit- any 
Rotator. (Illustration shows the apparatus mounted 
on No. 896 R Milvaj Gear Drive Rotator $9.00 
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No. 909R. 



No. 915R. 



No. 925R. 




o 



y 



i 





No. 928R 



No. 52K. 



No. 57K. 



909R. Centrifugal Force Apparatus. Two balls, 2.5 
and 3.8 cm in diameter! of unequal weight, fast' ni d 
together, and mounted in metal frai ibout 20 cm. 
I"i Pr ''I with 8 mm. spindle. Fit^ anj l 

tator '.$2.50 

915R. Centrifugal Hoop. Double Hoop Form. I 
showing the flattening of tin i irth's poles du< to 
rotation, < onsists i spring steel ring, 25 cm in 
diami ter, so mounted on an a «is 1 1 at tin top of the 
ring maj lidi freelj ui' and d« Provided with 
an 8 mm. spindle. I l> any Rotator $1.25 

925R. Centripetal Force Apparatus. For quantitative 
as well as demonstration work on centripetal force 
Provided with two pairs of sliding weights of 10 ai 
2<» grams, respectively, winch can be clamped to the 
1 ord a1 an} <!< - d i adius. I his rnak< - pi tssible the 
performance of the - cperiment with 1". 2o .mm] M\ 
grams n \ \ tiv< ly. i he larg< w eight repn senti 
the centripetal ton e slid* - square v« 

tical rod I his i >•<] |$ ; | w itli suitable stops 

T * • " the motion of the large v it, within 

small limits in quantita cperiments. In demon- 

stration \v«.rk the top stop is removed, tint* it- 

ting the large weight to move through a wide i 
visible to even t Iarg< class. Fits any Rotator. $10.00 

928R ; Centrifugal Separator. For separating en- 

trnugal fon - solids held in suspension a liqu 

' ol .in N nun spindle with t . U \ 

which two aluminum shields, 12 : i m loi 
pended In each of these shii Ids is a rr 



tube in which the liquid i< held and in which the 
deposit of ^olid^ may he readily inspected. Fits .my 

Rotator $3.25 

52K. Color Disk, Newton's Milvay Improved. The 
• l"r^ on this new improved disk an- proi d di- 
rectly on the metal. This method permits washing 
ol the disk when it becomes dirty, likewise there 
no peeling ol a 1 1 '1' >n d | i id< ring the 
sk unfit for use, such as occurs in ordinary tnnn- 
Disk is J" cm. diameter. < >n one side are the si 
primary colors properly proportioned for recompos- 
- lighl I mi the i ■' her side ar< equal por- 
tions of red, yellow, and blue Brev Disk — 
which appeal s white or graj on rapid rotation, 6 mi 
i i nter hole. Fits any Rotator $1.00 

57K. Color Disks. Four complete groups of color 
di^U- tor color analysis, recomposition oi white light, 
et< Sizes, 8, 14. 2<i 25 cm, in diameter. 

I 1 1 >ntain let, blui , gi ell >w, i red. 

black, white disks and a graduated disk for quanti- 
tative color mix In neat cardboard box. f > mm. 
center holes ts any Rotator $4.50 

62K. Color Disks. Two 8 and 14 cm. in diam- 
etei i ich set contains violet, blue, How. 

e, red, black and w hite disk - i d d 

r quant k in color mixing, which ma; 
used with either set, is included. Illustrating sha 
ing, blending, changing of colors, o implements 
oi s, Maxwell's cut color d I With 6 mm - 1 
holi Fits any Rotator $1.50 
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No. 413E (in use) 









No. 944R. 



No. 949R. 



No. 950R 



515S. Crova's Disk. For illustrating waves of con- 
densation and rarefaction. A white cardboard disk, 
in. in diameter, with a series of Mack eccentric 
Oil it. When this disk is rotated and a slit 
held in front of it, a very realistic wave effect is seen. 
I oxnplete with -lit. Fits any Rotator $1.10 

933R. Doppler's Principle Apparatus, Milvay Electric 
Design. Consists of an electrically operated buzzer 
mounted on the end of a 60 cm. rod. When operated 
this buzzer apparently gives forth notes of different 
pitch — higher when it moves towards and low er 
when it moves away from the observer. Operates on 
single dry cell. Far more convenient and yields 
far better results than the older models. Fits any 
Rotator $5.00 

413E. Earth Induction Apparatus, Milvay. A new de- 
hich yields far more satisfactory results. The 

frame is extremely rigid. It does not wobble Or vi 

brat< at any speed. The coil— 15 cm. in diameter — 
ha- a far larger number of turns and generates 
much heavier current. This eliminates the use oi 
the highly sensitive suspension type galvanometers 
required with the former model- and the current gen- 
erated may be shown <>n a portable galvanometer, 
like our No. 574E, Our laboratory tests show that 
this new design will produce deflections 5 to 30 divi- 

ions on our No. 574E Milvay Portable Gah 
nometer, the amount of deflection d< pending upon the 
position oi the rotating coil with n t to the 



earth's magnetic axis. Provided with A in. standard 
spindle, fitting any make of rotator. Fits any Ro- 
tator. The illustration shows the apparatus mounted 
on the new Milvay Gear Drive Rotator. Complete 
with commutator and conducting brushes ... .$15.00 

944R. Glass Globe. Fits any Rotator. For showing 
the eff< Ct of rotation upon solids and liquids of differ- 
ent weights. When three balls of the same size but 
of unequal weight, or two or more liquids of different 
Specific gravity but which do not mix (water and 
mercury! are placed in the globe and the globe ro- 
tated, the effect of centrifugal force will be noted. 
Consists of a glass globe. 15 cm. in diameter, with 
5 cm. opening in the top and provided at the bot- 
tom with a metal spindle to fit the rotator chuck. 
Including three small balls of unequal weight. .$3.75 

949R. Governor, Watt's, with Valve Regulating Gear. 

For showing how g< >\ crnors on engines maintain 
uniform speed by regulating the supply of steam to 
the steam chest. As the speed rises the valve closes, 
it falls the valve opens. This model shows clearly 
the principle of centrifugal force involved, also the 
manner in which the motion of the governor is 
transmitted to the valve. Made entirely of metal, 
finely finished. Height of governor about 18 cm. 
Fits any Rotator $13.50 

950R. Governor, Watt's. Only, of No. 949R 6.75 

951 R. Regulating Gear. Only, of No. 949R 6.75 
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954R. Manometric Flame Mirror. Siz< llxllxll ci 
strong wooden frame, best qualitj mirrors, 6 mm. 
spindle accuratelj centered and balanced. Fits ai 
Rotator $500 

955R. Manometric Flame Vibrator. Metal cham- 

ber with sensitive membrane, japanned iron stand, 
improved flame tip, mouthpiece with flexible 

tube $4.00 

259W. Extra Membrane. For No. " "U. of gold- 
bi atcr's skin, aboul 6 in< hes squai i $0.15 

9S9R. Ring, Cone. Chain and Cylinder. Susp< nd< d 
attachments for use with rotators for demonstrating 
tn< t« nd« ncj i.i bodies to rotate about their shortest 
diaim i Great) si dtamet< r of each body is aboul 
' '" Per set $0.80 

605S. Savart's Toothed Wheels. Four metal wheels, 
75 mm. in diameter, each having i different number 
of teeth Will sound a major i rd when rotated 
rapidlj and card held against the teeth. Mounted 
on a common axle, Fits an) Rotatoi . . . $2.75 

969R. Siren Disk. Metal. 22.5 cm. in diameter II. 
five row- of holes, four evenlj placed g the chord 



do-me-sol-do; the other, unevenly spaced, a noise. 6 
nun. center hole. Fits any Rotator $1.25 

974R. Siren Disk and Color Disk. Milvay Improved. 
Metal, 24 cm. in diametei Has five rows of holi 
four evenlj spaced and one evenly spaced; toothed 
edg< and primary colors in proper proportion in cen- 
ter. These colors are proo 1 directly on the 
metal which pern it washing of the disk when it 
becomes dirty, likewise there is no peeling of a col- 
ored paper surface rendering the disk useless, such 
•i- oci urs in ordinary forn • 

Three disks in one— Siren Disk, Savart's Whe< 
and Newton's. 6 mm. renter hole. Fits anj I'o- 
t;i,,,r $2.00 

979R. Siren Disk Air Jet Tube. Metal, for -lire, ting 
a current of air against thi rows of holes in sin 
disks. Length, about 20 cm $0.25 

984R. Siren Disk Air Jet Attachment. Milvay. For 
usewith Nos '■■ Rand«'74R Siren I for sound 
ing the tones singly or together. ( metal 

tube with the jets spai ed the a the rows oi 
holes on the disks, i ach jet having an easih operated 
valve. I omplete with rubber tube, mouthpi id 

clamp for attachment to fit any Rotator $3.75 
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No. 994R. 



No. 999R. 




No. 1000R. 



989R. Tyndall's Friction Cylinder. Consists of a 19 
mm. x IS cm. hollow brass cylinder, with 8 mm. 
Spindle, cork and wood friction clamp. When the 
cylinder is partly filled with alcohol or ether and ro- 
tated rapidly between the jaws of the clamp, the 
liquid i- caused to boil by the frictional heat de- 
veloped. Fits either No. 900R or Xo. 896R Ro- 
tator $1.75 

994R. Screw, Endless. For determining the mechani- 
cal advantage of a gear operated by a screw. Con- 
sists of a disc gear, 7.5 cm. in diameter, provided with 
a drum for attaching the weight This gear is actu- 
ated by an endless screw, one end of which terminates 
in a drum for attaching the power weight The 
mechanical advantage is 150. Adjustably mounted 
on a 10 mm. rod so that the apparatus may be 
clamped to a support. Made entirely of metal, neatly 
finished $8-00 

999R. Screw, Jack. Working model, made entirely of 

: i atly finished, capable of raising limn pound*. 

Diameter at base, 32 mm.: range, 63 to 92 

mm $1.25 



1000R. Screw, Jack, Tester, Milvay. Solid rigid con- 
struction distinguishes this new Milvay tester from 
others. The jack screw slides on a heavy double-rod 
bed which d<H'> not "give" under the heaviest loads. 
The pulley head of the screw is made of aluminum 
instead ot wood, as heretofore, and is therefore free 
from warpage. At the center of this pulley head is a 
ball bearing on which the lever rests, reducing fric- 
tion to a minimum. Small concavities along the 
underside of the lever keep it properly centered on 
the screv head. Power is applied to the jack screw 
pulley head by means of weights attached to a cord 
issing over a Milvay Reinforced Center 1'nlley at 
the >ide of the apparatus This pulley is adjustable 
50 that the pull may be applied at a tangent to the 
rim of the pulley head. Furthermore, the position of 
this pulley may be changed to either side or end of 
the apparatus. Power may be applied if desired with 
a spring balance. The lever is a heavy steel bar 
about 105 cm. long, graduated in decimeters, pivoted 
at one end, and with knife edge for weight hanger 
at a distance of 100 cm. from the axis. Complete as 
illustrated with one small and one large weight 
hanger, but without weights. (For slotted weights 
for use with this apparatus see Xo. 31 IB and N 
331B) $40.00 
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No. 1007R (in use). 



1004R. Second Law of Motion. New model. Sprii 
with t: i r releasi mounted on metal platform with 
rod tn !x i lamped on support stand, and two 19 nun. 
steel balls, Length, including rod, 25 cm. At snap 
of spring, one ball is released and drops in a straight 
line, through a hole in the pi m, to the floor; al 
the same tunc the otlu-r ball is pn forward, 

botli balls reaching tin* floor at the same time. .$1.25 

1006R. Second Law of Motion Apparatus, Milvay. 
When used on corner of table, balls drop to tin- 
floor. May also be attached to a support rod For 
increasing the distance to the floor, or for droppii 
the balls to the tabl< top. Has new trigger rel< 
simpli tension adjustment for making the projected 
ball travel different distances; a 13x20 cm. rod for 



attaching to support rod. Ven substantial — in; 
entirelj of metal. Block measures aboul 6 

cm $3.00 

1007R. Steelyard, Pratt Laboratory Form. I oi dem- 
onstrating the prim les of steel] and I 
I onsists of a steel rod 36 in< 
with suspe n hooks, three slid counter] 
v ts, and i upport. 1 \\ o of the i 
poises are of equal v t while the third is 
the weight Holes are drilled into thi rod al lar 
intervals for attaching tl scs and for support- 
ing the bar on t oi stand MI parts 

hed and nickel-] 1 1 >tal boul 2^ V 

Con pli te, bu1 w ith< »ut spring balai 
and slotted v hts .$25.00 
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No. 1014R. 



1009R. Tension Clamp. Stone's. Improved form. For 
use in experiments on composition of forces, re- 
sultant of concurring force-, error of spring balance, 
laws of the lever and other experiments in which it is 
;ary to maintain a -train on a wire or cord 
I he wire-, cords, strings, etc., are securely clamped 
by an eccentric lever, while their tension is easily ad- 
justed to any desired degree. Substantially made oi 
ca-t iron, neatly japanned. Fits table top or hoard 7 
cm. thick or less $0.80 

101 1R. Tension Clamp, Milvay, New Adjustable 
Form. The old eccentric lever types have two draw- 
backs: 

1. I !« tremendous leverage so easily applied cuts 
the string 

2 I he height of the string above the table cannot 
be varied. 

In the Milvay, the broad locking surfaces make it 
in sible to cut the string, no matter how much 
pressure is applied. The height of the string above 

ie tahle can be varied through a range of 5 cm. so 
that it will lie parallel to the tahle and close to the 




No. 1019R. 



paper. Your students will, therefore, get better re- 
sults in their work on composition of forces, re- 
sultant of concurring forces, etc. The new string- 
locking device also affords an easier, quicker and 
nicer means of adjusting the tension. Made en- 
tirely of metal, finished in black enamel, fits tahle 

lops 6 cm. thick or less $1.25 

1014R. Tension Screw. For applying and maintaining 
a -train on a wire in sonometer and breaking strength 
experiments. In use, the block is secured to the edge 
of a table or board by means of a clamp. Screw has 
22? (in. range of adjustment and is provided with a 
hook at one end for fastening the wire or cord. .$1.00 

1019R. Truss, Simple. For teaching in the most di- 
rect manner possible, forces in the simple -tick and 
tie. The angle of inclination and load may he varied 
at will and the component forces at each angle ac- 
curately determined. The problem becomes even 
more interesting when the angle is increased to 90 
degree Mounted on neatly finished hardwood 
board 10x110 cm Without balances and 
weight^ $5.00 
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1017R. Truss, Roof, Pratt Institute Design. For L 
oratory and lecture use. The base support consi 
of heavy cast iron feet to which the two horizontal 
bed rod^ an atta< hed. Each of the rafters, made of 
finely finished hardwood, measures - 17 inches. 
The) are conm a special bronze U-shaped 
stirrup, I he uprights and top cross rod are of steel 
nickel-plated and polished. This apparatus is 51 
inches long and provides a simple means for de 
termii the horizontal and vertical stress in 
rafters. ( omplete as illustrated, but without spri 
balances, turnbuclcles, weights and weight 
hanger $25.00 



\ % P 



No. 1024R. 



1024R. Wheel and Axle, Aluminum. For use in I 
si oi the law of the wheel and axl< Tin 

i- accurately turned to five diameter — 2, 4. - 12 

cm. From these diameters it is apparent that the 
weight arms and power arms will bear simple rati 
to each other. ( tlv. the weights 

I the weight and po arms will bear equally sim- 
ple ratios to < -" h other, then by simplify i 
and making the expei to tin 

Mounted in metal i ght rod 13 mi 

diameter, for use with right-angle 'lamp.. $3.00 
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No. 2S 






No. 3S. 



No. 5S. 



No. 7S 



IS. Airmeter or Anemometer, Portable Type. For 
tin- measurement of ventilation of schools, hospitals, 
etc.: and for the air currents through mines, sewers 
and tunnels. Velocities are obtained by means of a 
delicately poised fan wheel, the recording being com- 
menced by the long hand, which traverses the ex- 
treme outer circumference of the main dial for the 
passage of 100 feet of air. The enumeration is con- 
tinued by a series of smaller dials. A disconnector 
throws the mechanism out of gear and arrests its 
action when required. A zero setter permits the re- 
turn of all hands to zero. The pivots are jeweled 
in^urine: accuracy and freedom from wear. Diam- 
eter of fan wheel. 2^ inches; one large and 5 small 
dials recording up to ln.ooo.nno tret or 1S93 mil 

Will stand pressures up to 3001) feet per minute- 
mounted on heavy metal base; in leather case This 

portable model is particularly well suited to the 

needs of the laboratory and for testing school build- 
in ntilation $64.00 

2S. Airmeter or Anemometer, Biram's. Provided 
with mechanism disconnector and zero setter; 4-inch 
diain. ter; 4 dials reading to 100,0(10 feet, largest dial 

reading to 100 feel in single feet; supporting feet at 



bottom and suspension locp at top; in neat leather 
case $48.00 

3S. Air Tester, Wolpert's. i Carbacidometer. ) For 

determining amount of carbonic acid gas in the air. 
Graduated for direct readings. Complete with chem- 
icals and directions $4.50 

4S. Extra Chemicals, for No. 3S. Sufficient for six 

lots of solutions $1.00 

Barograph. See page 335, 

5S. Barometer, Aneroid, English and Metric Scales. 
Diameter, 4 in.; card dial; range 27.5 to 31.5 in. and 
70 to 80 cm.; nickel-plated case. Has concealed ad- 
justing screw in back for correcting the position of 
the movable hand and an adjustable stationary hand 
for marking the last position of the movable hand. 
For use in all altitudes up to 3,500 feet $7.50 

7S. Barometer, Aneroid. English and Metric Scales. 
Diameter, S in.; card dial; range 26 to 31 in. and from 
: > to 80 cm.; brass case. Has concealed adjusting 
screw in back for correcting the position of the mov- 
able hand and adjustable stationary hand for mark- 
ing the last position of the movable band. For use 
in all altitudes up to 4.000 feet $9.50 
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10S. Barometer, Aneroid, Demonstration. A care- 
fully constructed barometer similar to the standard 
form used by the l*. S Weather Bureau. I \u worl 
are covered bj a glass dome so as to show all work- 
ing parts in their relation to each other, I In in- 
strument is sealed air-tight, the only conne 
ing through the rubber tube. By blowing in or draw- 
ing out air, the needle may be made to change, ai 
the action oi all part- clearly seen. When not used 
for demonstration purposes it may be used to record 
barometric pressun - th< y other htgh- 
rade aneroid barometer. Es graduated in both 
met! d English 5 a I . al n iuI 710 

to 790 mni. and 28 to 31 inch- Diameter of 
strument over all, 17 cm. for altitudes up to 3500 
feel $16.00 

12S. Barometer, Aneroid, Pocket Form (Short & 
Mason). A watch casi instrument 1 j inches in 
diameter, Scales indicate inches of mercurj pn 
sure and altitude Mtitude scale to 8.0< U i I in 10O- 
ft. divisions. I ipensated for temperature chan 
and furni I in a sofl leather case. I he instrunv 
is of i -e construction and can he used both 
a "hill i and weather in< tor, ( ase is 
gold-plated and instrument weight about 
ounces $25.00 

13S. Barometer, Aneroid, Pocket Form. Sim. 
I2S, hut with -rale reading to 12.(101) ft in 100-ft. 

divisions $27.00 

15S. Barometer, Aneroid, Sea Level Reading Type. 
English and Metric Scales. This instrument is ar- 

! in StH 1) a manner that it tbl for U 

an\ In, ation from si a !■ ■• i0 feet i l. \ iti 








No. 12S. 



The adjustment is very simple and no rearrar 
ineiii ni the working pari necessary. Once ad- 

justed, no further adjustment \- required. To ad; 
the barometer for your altitude, turn the bra-- plate 
set in the back of the case (this is easilj done with 




Nos. 15S-16S. 

the fingers) until the nftmber of fee! corresponds 
to the elevation of your citj is opp arr- 

on the case. The hand will then point to the pro] 

mark, and the reading will be tl is that 

the i S Weather Bureau, which i 

ing Spun »e, enameled metal dial, 5 in 

in d eter. rade moi $18.00 

16S. Barometer, Aneroid. English and Metric Scales. 
San I - but reading from 3,50) t<> 7.i 

.1 on $21.00 
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18S. Barometer, Experimental. Designed by Prof. 
John C. Packard, High School, Brook line, \la>s. In 

use, mercury is placed in the reservoir and then 
pumped past the stopcock near tin- top of tin- l<>n« 
tube. On closing the stopcock and removing the 
pressure, the mercury in the long tube falls to a 
point corresponding to the atmospheric pressure, 
after which the instrument is read} for use as a 
barometer for practical «>r demonstrative purposes. 
Also may be used for demonstrating tin- principle 
of open manometers and of mercury gauges, 

OnsistS of barometer tube with Stopcock mounted 

on stand with millimeter scale and tripod base. Re 
ervoir arranged tor applying pre-^ure -mi the lower 
mercury level, for ea-*e in filling the long tube is 
provided. As illustrated, but without mercury . $12.50 

19S. Extra Barometer Tube, with stopcock, to fit No. 
18S. For replacement $2.50 

30S. Barometer, Mercurial, Milvay, with Indestructi- 
ble Nickel Silver Scales. Fortin principle. Features: 

Scales. Deeply engraved on extra heavy nickel sil- 
ver plates. Will not tarnish, corrode or wear — easier 
to read. 

Range. 24 to 32 inches and 61 to HI. 5 cm. Can be 
used in all places less than 5,000 feet above si-.i 
level. 

Verniers. Attached to movable sight, enables 
reading- to 1/10 mm. and to 1 100 inch. 

Thermometer. High grade, calibrated in Fahren- 
heit and Centigrade. 

Back. Mahogani/ed hardwood 11.5 cm. wide 1>\ 

100 cm. long. 

Tube. Large bore. Mercury boiled into tube to 
icpel every trace of air and moisture. I ubes not so 
filled cannot indicate barometric pressures cor- 
rectly. 

Zero Adjuster. Same type as used in expensive 
Fortin Barometer- Provides a simple means for 
adjusting lower mercury level to zero. Barometers 
without zero adjuster cannot read correctly. 

The above features and the low price made po 
sibie by quantity manufacture, make the Milvay 
Mercurial Barometer the best value on the market 
today $35.00 

3 IS. Barometer, Mercurial, Milvay, High- Altitude 
Type. Same as No. 30S. but with scale rang* - o\ 20 
to 28 inches and SI to 7\? cm. For use only in 
places between 3.000 and 10.(100 feet above 5< 
level $37.50 

33S. Barometer, Standard Mercurial. U. S. Weather 
Bureau Type, Fortin Principle. Indorsed by the 
United States Weather Bureau and fully warranted 
by the manufacturer. Highest type of excellence : 
mercury tube enclosed in a gunmetal-finished br; 
body; one scale graduated in inches and tenth-, the 
other in centimeters and millimeters; vernier*, enabl* 
readings to lOOths of an inch and l/10ths of a milli- 
meter Vernier slider operated by rack and pinit in 
controlled by a single milled head at upper side 
of tube. Hitfh grade, stem etched thermometer with 
Fahrenheit and Centigrade scales attached to main 
body tube and is easily removed for testing, Barom- 
eter reads down to 25 l /i inches and can therefore be 



No. 18S. 
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No. 33S. 



used in all altitudes up to 3,500 feet. Complete with 
hardwood back, with suspension ring at top, and 
guid( ring with centering screws to clamp about the 
cistern; and white opaque glass plates for illuminat- 
ing the upper .iiul lower mercury levels by reflected 
light ".. ..$85.00 

34S. Barometer, Standard Mercurial, U. S. Weather 
Bureau Type. Sam- as Xo. 33S, but without the 
hardwood back $72.50 

35S. Back only for No. 33S Standard Barom- 
eter $12.50 

36S. Barometer, Standard Mercurial, U. S. Weather 
Bureau Type. Same as No 33S, but reading down to 
20 inches, for use in altitudes up to lu.oon ft $110.00 

37S. Barometer, Standard Mercurial, U. S. Weather 
Bureau Type. Same as No. 36S, but without hard- 
wood back $97.50 

38S. Back only for No. 37S Standard Barom- 
eter * $12.50 
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No. 85S. 





Nos. 55S-60S. 



No. 63S. 



No. 65S. 



No. 66S. No. 70S. 



No- 87S, 



55S. Barometer Tube (Torricellian Tube). Regular 
l>ore. Glass, unfilled, one end -• alcd. 80 cm, long, 7 
nmi. diameter, 2 mm. bore $0.50 

60S. Barometer Tube (Torricellian Tube). 1 ,arg( 
bore. Glass unfilled, one end sealed, 80 cm, long, 8 
mm. diamet< r\ 4 mm, bore $0.65 

63S, Barometer Tube with Stopcock. This is a very 
c- nt form "i barometer tube or Boyle's I aw 

Tube. 1 :-■ "t the eas< with which it can be 
filled. Bj in- lining the tube and placing th« 
end in a cup of mercury, the thread of mercury can 

he drawn up the tube past the StO] k < Mi closil 

the stopcock, the mercury is trapped. If tin- tube 

raised to a vertical position without allowing 
the lower end to gel out of the mercurj in the cup, 
the column will fall to a height representing the 
barometric pressure, thus forming a simple i ?xperi 
mental barometer. In preparing it for a Boyle's Law 
Tube, n i- pla< i tl position with the b 

cock .it the bottom and closed \ -mall amount 
oi irj i- introduced into the open end and the 

stopco* k i •;■■ - '1 jusl sufficiently to allow the trappi d 
air to es< slowly. \t the same time the rnercurj 

moves down the tube, forming the index. When the 
men index reaches the half-way point the stop- 
cock is closed. I he tube may now he used m per- 
forming the Boyle's haw Experiments described in 
Milhkau and Gal< nd other courses. Tuhe with 

stopcock, bul without mercury.. $2.50 

65S. Barometer Tube, Demonstration Form, [las 
funnel top and two stopcocks for i and 

emptying I iraduated 100 mm 780 • in 

millimeter divisions. Overall length, 105 cm. Th 
tube is irerj convenient in lecture work, for with it 
a • curial barometer can bi ass< i bled and 
readings taken — all within a few moi ents and I 

fore the class $5.00 

66S. Barometer Tube. Graduated. Class, unfilled, 

graduated in millimeters as illustrated $2.00 



70S. Barometer Tube. Syphon Type, I Jlass, unfilli 
with bulb on short arm. 80 cm. long, 7 mm. diam- 
et< i . 2 mm. bore $0.75 

75S. Barometer Tube, Syphon Type. Same as N 
70S, hut filled with mereur> ready for use , . , $6.00 

80S. Barometer Tube (Torricellian Tube). Consi 
of a No. 55S Barometer Tube, with porcelain mer- 
cury well, and pipette for filling $0. 

85S. Cloud Apparatus. For showing the effect of 
dusl particles on the formation of clouds. Consi: 

a 16 oz. clear glass bottle, rubber stopper 
down) with valve, thermometer and bii pump 

mounted on hardw ood support When a 
amount of water is placed in the bottle, the air com- 
pi ! by means of the pump and suddenl) i 
l< Lsed by pushing down the plunger of the valve, i 
cloud will form. It dust (smoke from burning ton 
paper) be introduced in the bottle and the al>< 
orations repeated, a dense cloud will form. M 
also he used to show that the temperature of air ris 
n compression and decreases on expansion. This 
clearly indicated by the thermometer, the bulb of 
u Inch extend- into the hot tie $4.50 

87S. Cloud Apparatus, Wilson's Simplified Form. I 
showing the formation of clouds on ions and du 
particles by th< lebrated nut In id introduced I 
Prof. C. T. R. Wilson. In use the apparatus is par- 
tially Tilled with water. Carhon- laden air fron 
burning match is next drawn in through tl de 
branch, which is then closed tight by means of the 
pinchcock. The rubber hulh i- now compn ud 

suddenly released, and ipaquc - loud till- the gl 
bulb. Repeat^ Kpansions will thin out the carb 
nuclei, and finally only an occasii »nal droplet will 
form. If the air in the glass bulb be ionized (I 
mean- of X-Rays or other ionizing agent), dr.. id. 
will form even in the absence of other nuclei. Tl 
stem is graduated to also permit quantitative work 
(See "Physics/ 1 by Duff, Lewis, Mendenhall, I 
man and Knipp, 1926, A z 7 I $4.00 
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No. 90S 






No. 103S 




No. 93S. 



No. 95S. 



No. 100S. 



90S- Dew Point Apparatus. As used in Millikan. 
and Bishop's Course. Consists of 28x54 mm 
nickel-plated brass ether cup, three hole rubber stop- 
per to fit, cla>s pipette, and rubber atomizer 

bulb $1.00 

14HC. Rubber Bulb only of No. 90S 35 

93S. Dew Point Hygrometer, Alluard's Form. This 
form makes possible the hum accurate determinate 
of the dew point temperature. Consists of a nickeled 
box with one high)) polished (ace. immediate!} ad 
jacent lo which is an equally polished nickel surfa< 
upon which no dew is formed- I he removable top 

contain- three openings, one for thermometer, one 

for attaching the aspirator bulb, while the third 
serves as the outlet for the air which has been 
forced through the ether. Back of the ether b. 

a rod and clamp for supporting the thermometer 
used in taking the air temperature. Mounted on a 
metal base with proper thermal insulation for the 
ether box and adjacent polished surface Including 
rubbi r pirator bulb, but without thermom- 
eters $12.50 

95S. Hygrometer, Hair. Scale denotes the humidity 
Of the air without reference to tables. In brass ease. 

7> cm. dial $ 10 - 00 



100S. Hygrometer, Hair. A high-grade, dependable 
instrument, bar superior to the ordinary spiral hy- 
grometer. Indicates directly the percentage of rela- 
tive humidity without reference to tables. Nickel- 
plated ni. diameter $6.00 

103S. Hygrometer, Humidiguide. A modified form 
of M ason's hygrometer. Its strongest appeal to 
users of this type of instrument lies in the extreme 
convenience of the revolving-drum humidity table — a 
brand new feature. To use. just observe the differ- 
ence between dry and wet thermometers. Example — 
Dry bulb reading, 80; wel bulb reading. 60; differ- 
ence, -<). Turn knob at top center until red figure 20 
on drum appears. The figure on the drum opposite 
80 is the percentage of relative humidity, which in 
this case is 29. No separate tabh - to consult, to get 
lost, or misplai ed. Both thermometers read from 
40 to 110° F above zero. The drum tabic contains 
relative humidity percentages for each degree differ- 
ence from 1 to 20 for dry bulb readings from 40 to 
100° F. The mottled brown-black bakelite molded 
back, with thermometer scales trimmed in gold lac- 
quer, makes this new hygrometer an article- of ex- 
treme beauty, in addition to one of great convenience 
and utility. A non-removable back plate contains 
full directions and provision for hanging. Overall 

size, 15x9.7 cm. Complete, with extra wick. . . .$6.00 
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No. 112S 




No. 105S. 



No. 11 OS. 



105S. Hygrometer (Hygrodeik). An improved form 
01 \\<i and dry bulb hygrometer for determining the 
relative humidity, absolute humidity, dew point and 
foretelling frosts without any reference U i tabli 
To find the relative humidity, swi index hand I 
the left of the chart and adjust sliding pointer to 
that d- e which corresponds with the d< 
of temperature indicated by the wet-bulb ther- 
mometer. Then swing the index hand until tl id 
ing pointer intersects the curved line which extern 
from the degree line corresponding with the ti r- 
ature indicated In the dry-bulb thermometer At 
tlu- inters* n the index hand will point to the 
relative humiditj on the s< it the bottom of the 
chart. Card dial, grey japanned iron frann 
10xi ' ; inches engraved magnifyin] filled 

thermometers, glass cistern, silk wick. R - . 20° 
to 120 I ahrenheit . . $17.50 

106S. Extra Thermometer, 1> Bulb, for No. 10 S S3. 25 

107S. Extra Thermometer, Wet Bulb, far No. II 5S , 3.25 

108S. Extra Hygrometer Wick of Silk, . .20 

110S Hygrometer, Mason's. For i ing the relative hu- 

ditj . absolute humidity, d< i I and I 

\\ Ixilh thermoi 

rn hrld by metal clips, i 

t 21.5x1 I $5.00 

HOSa. Extra Cistern. I 1 I0S LOO 

llOSb. Extra Thermometers L10S, Each . 2.00 

108S. Extra Hygrometer Wick of Silk. .20 

112S Hygrometer, Sling Psychrometer. Cn whirl ilhs, 

! ! ind n 

arc therefore po 
w bulb * 

ling i iboul J n a 

I stened 

•i'!le is ? i nding the ins in 

$6.75 

113S. Extra Thermometer, to fit No. 112S. I replacement. 

Each ... $ , 

107S. Extra Hygrometer Wick of Silk, for No. 1 .20 





No. 115$. 





No. 123S 




No. 120S 



No. 124S. 



No. 125S 



115S. Hygrometer, Spiral. Spun brass nickel-plated 
case, 7.5 cm. dial. Ran^- of scale (absolute di 
rn to 100 (saturation). Indicates humidity of tl 
air without referem o tables, the numbers indi- 
cating percentage of moisture $3.00 

120S. Hygrometer, Weather Bureau Standard (Tay- 
lor). Consists o o \" 17 l '-> Standard Thermoi 
eters on finely finished 17x5 inch wooden board with 
nickel plated cistern, silk wick and manufacture! 
ites The scales are of aluminum and i 
attaclu-d to protruding brackets oi brass to pr< 
ample air circulation about the thermometers. They 
are held in place by thumb screws and arc th< >re 

adily removable. -40 to 12U' J Fahrenh 
R imended lor Indoor laboratory use and re 
results of dependable accuracy are required. Com- 
plete with table of humidities, directions and manu- 
facturer's certificates $21.00 

108S. Extra Hygrometer Wick of Silk, 
for No. 120S 20 

121S. Maps, Weather. Blank U. S. weather ma] 

inches, 50 in envelope. Per package . $0.60 

123S. Mercury Dropper. For filling manometer, bar- 
and th* n eter tubes. Pi waste of 

rcury b spilling. Glass, about 4y$ inch 

$0.35 

124S. Mercury Well and Pipette Combined, Glass. 
Excellent For filling barometer tubes. r law 

tubes, comi I he flow ol the met 

uln< from the fine top opening, can be rc^: 

lated and sto] ' bj the action of the thumb 
the side opening. Mn- new device provides I 
in-. :, cleanest, sa and most convenient way I 

handling mercury. * 8 ounces of mercury. .$0.75 

125S. Mercury Well. Iron, dead black finish. Capac- 
ity 75 cc. Will hold about three pounds of m iry. 
With lip (pour-out) $0.50 
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No. 132S. 



No. 135S. 



No. 138S 



130S. Rain Gauge. British Association Gauge. Con- 
or a galvanized iron cylinder 12 inches high by 
5 inches in diameter, on which copper funnel is made 
!•» fit as a cap. The interior of the cylinder contains 
a galvanized removable receiver and a graduated 
S jar. Measures rainfall directly to 1 100 of an 
inch $3,50 

132S. Rain Gauge. U. S. Weather Bureau Pattern. 
< onsists of an outer 3x13 inch zinc vessel fitted with 
a copper funnel exactly 3 inches in diameter. The 
bottom of this copper funnel fits in the top of a brass 

tube 1 inch in diameter, in which the rain collects 

and i- measured, rhis tube is provided with an 
overflow i opening. Complete u ith \\ ood rule grad- 
uated for readme the rainfall directly to I lunth 
of an inch $4.00 

133S. Rain Gauge Rule. Wood rule for use with No. 
132S, graduated for reading the rainfall directly to 
1 100th of an inch $0.75 

135S. Recording Barometer or Barograph. Trace s 
with a Special pen Upon a printed chart, a complete 
and continuous record, covering a period of one 
week, of the changes in atmospheric pressure. For 
statistical purposes the charts may be readily filed 
and indexed for quick reference. Vacuum chamber, 
recording mechanism and drum being mounted in a 
tse with glass sides and top, are in full view. Com- 
plete with charts for a year, pen and ink $60.00 

136S. Barograph Charts. For No. 135S. In boxes 

containing one year's supply. Per box $3.00 

Note: In ordering B graph charts, i-< insure fit. it is 
to send "i a sample oi the kind in use. 

138S. Recording Hygrometer or Hygrograph. In this 
new model the sensitive multiple hair system 
placed in a perforated metal compartment in the ba 
of the instrument, instead of an awkward, easily- 



injured skeleton frame, projecting from one end of 
tlu case. Vs a result this new model is more com- 
part and the hair system i^ fully protected against 
injur) from tampering or otherwise. This portable 
instrument is arranged to m\r ;i continuous 7-day 
ink record <>i the relative humidity on a chart rang- 
ing from to 100 , In gray enameled case with 
Mack base. Overall size, 24.5x18x12.5 cm. Complete 

\\ ith ink and charts for one year $65.00 

139S. Hygrograph Charts for No. 138S. 
Per box of 55 $2.50 

140S. Recording Thermometer or Thermograph. This 
portable thermograph is arranged to give a con- 
tinuous 7-day ink record on a 'hart. The chart, with 
a range of <> to plus 100* I", is divided into days 
and two-hour subdivisions of each day. Horizon - 
tally, the dividing lines arc- in degrees of temperature. 
The charts should he changed at the beginning of 
each week and at the same time the clock movement 

should be wound 

Aii arm carrying the recording pen is connected 
directly to a bimetallic coil, which changes as the 
temperature rises or falls. This causes the arm, with 
the recording pen attached, to move vertically over 
the chart, leaving it- record. 

The instrument is contained in a gray enameled 
metal case with a glass front over the chart and a 
sen-en protecting the movement. Furnished com- 
plete, with one year's supply of charts, bottle of ink, 
and full instruction $56.00 

141 S. Thermograph Charts. For Xn. 140S. In boxes 
containing one year's supply. Per box $3,00 

Note: In on - Thci graph Charts, to insure fit, it ia 
necessary t-> send in a sample of the kind in use. 

142S. Purple Ink. For use with recording barographs, 
hygrographs and thermographs. Per bottle. . . .$0.55 
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No. 147S 



No. 175S 



No. 176S 



147S. Thermometer, House. New n< 
tor indoor or outdoor Porcelain « d back 

which the numeral> ar red on at a temperature 
of I: Fahr. Trimmings of a solid 1 nickel- 

plated. Magnifying tube filled with 
liquid. Range, — : 12 Fahrenheit rail 

length 3 s e- 

tcr repn - >od value at the low pi 

$1.00 

165S. Thermometers. Registering. Minimum 
Maximui Magni >*pe tl omel 12 ii 
Ion*; th black oxidiz . mounted o oak 
back approximate scale r. 
to 120° above zero .licit. Each tube is 
on a plate attached at one end with thumb- 
screw so that the tin meter may bi re- 
set $-.50 

175S. Thermometers. Registering. Minimum and Max- 
imum I - Weather Bureau Pattern, The ther 
mo: are stem etched and moi 12-inch 

aluminum scales, on which arc marked the figures 
for every 10 de- : of the 

seal mate _ below to 120° 

above zero Fahrenli The thermomeu re insu- 

lated from the wood hack by unted 

i mahot 

hoard IT riches With manufacturer ate 

for each thcrmomet- i $18.00 

176S. Thermometer, Registering. Six's Pattern. 
White ieled tin c 10-inch boxwood scale. 

black-filled lettei il horsi for n 

roximai ale range, 10° to 40 c below 
to 1- ibove zero Fahrenheit $5.00 





No. 177S 



No. 185S. 



No. 190S. 



177S. Thermometer. Registering, Six's. A new all- 
suitable indoor or outdoor u 
M 22 cm. glass plate 7 mm. 
Graduation! of the bold c 

They are under glass and pro- 
cted . hite porcelain-like coati: g makii 

obliteration impossible even when exposed to the 

conditions. Range about — 20° to 
1- F. Xo oth< v - excels this new pattern in 
appearance or quality. Provided with - holes 

at top and bottom for mounting. Including magnet 
for resetting the indices $6.00 

179S. Thermometer, Weather Bureau Standard. Same 
d on Xo. L mdard H gr >metei 

inch thermometer with etched stem mounted on 
an aluminum scale divi- into 5 de.- divisions 

and nun d every 10 d This scale with 

thermometer is atta - a heat insula brae 

In >f thumb ws and is tin 

removable. The bracket is also provided with two 
-crew holes for board or wall mounting Range 
about — - 2 c Fahrenheit. With mam 
certificate $8.00 

185S. Thermometer, Three Scale. Boxwood. F. R. 
and C. scales $0.75 

190S- Thermometer, Window. For taking outdoor 
^atures. Provided with metal brackets for at- 
taching to either side of the window frame, and ad- 
justable to any convenient angle. Weatherproof 
c< Non-chipping white enameled sea 
8% inches long. Range about 50* to 120° Fahren- 
M $1.00 
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Apparatus for Properties of Matter 




No. 230S, 






No. 225S. 



No. 235S. 



No. 240S. 



No. 250S. 





No, 253S. 



No. 255S. 



230S. Brownian Movements Apparatus. For visually 
demonstrating the existence of molecular motions 
in gases in a very direct and striking way, Minute 
smoke particles suspended in perfectly stagnant air 
are c< aselessly dancing about as if endowed with 
life. These motion-, known as Brownian movements, 
are revealed when match or cigarette smoke, drawn 
into the chamber of this apparatus, are illuminated 
and viewed under a compound mier< >SC< ipe of 50 
to 100 power The haphazard gyrations of the bril- 
liant stardust-like smoke particle- are far more fasci- 
nating than the excursions of radium emanation- in 
tlie largest and most powerful spinthariscope. Their 
parti* ular action is the direct result of the unequal 
bombardment which the particles receive from the 
flying molecules of tin gas with which they are 
surrounded. Any good source of light will serve 
r the illumination, but the best result- an obtained 
with an arc source like our No. 5 UK. The apparatus 
is in cm. long and is designed tor clamping to the 
stage of a microscope. We highly recommend this 
Simple little device to science teacher- desirous of 
demonstrating the molecular activity and discon- 
tinuous nature of gases $4.50 

225S. Adhesion Disk. Glass. 7.5 cm. diameter, sus- 

led by three cords For illustrating adhesion 

between glass ami a liquid $0.30 

235S. Capillary Plates. For showing the capillar} 
elevation of water between two plates inclined at i 
small angle. Consists of a pair of 10x12.5 cm. glass 

plates, with fibre strip and rubber band $0.40 





No. 265S. No. 270S. 

240S. Capillary Scale. According to Chute. Metal 
scale. 10 cm. long, with zero at the tip. graduated in 
millimeters, for measuring capillary attraction . .$0.50 

245S. Capillary Tubes, Glass. Set of seven, 12.5 cm. 

long. ' 4 to 1-U mm. bore, 6 mm. external diame- 
ter $0.35 

250S. Capillary Tubes, Mounted. Xo. 245 S Tubes 
mounted in a nickel-plated support on japanned iron 

water reservoir, 10 cm. long $1.00 

253S. Capillary Tubes, Mounted. Reservoir and four 
capillary tube" 1" cm. long, each of different bore. 

sealed into a communicating tube. Mounted on neat 

metal stand $1.50 

255S. Capillary Tubes, Mounted. Four glass capillary 
tubes. 12.5 cm. long, of different bores, mounted in 

a bar t-. resl on tumbler $0.60 

260S. Capillary U-Tube, Glass. Con-M^ of a glass 

U- I nl" . 12.5 cm. long, one branch of which is a 
capillary tube. For showing the depression of mer- 
cury in a capillary tube $0.50 

265S. Capillary U-Tube, Mounted. No. 260S U-Tube 

mounted on a neat metal Stand $1.50 

270S. Cohesion Plates, Glass. For showing cohesion 
between two l-Li-s plates Plates are 7.5 cm. in di- 
ameter by 7 mm. thick, perfectly plane face-, ground 
edges. Provided \\ ith wood handles for ease in 
handling. Per pair $0.50 

275S. Cohesion Plates, Lead. For showing cohesion 

between two lead surfaces. Diameter. 5 cm.; faces 

round plane; plate and handle are one piece ol 

molded metal. Per pair $0.90 
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No. 293S 



No. 295S. 



No. 300S 



No. 315S 



C 

w 



No. 31 7S 





F 



No. 325S. 



285S. Diffusion of Gases, Tube and Cup Type. For 
illustrating the diffusion of hydrogen through a 
porous cup. Cons of a glass tube, 50 cm. long, 
attached to a 5x10 cm. porous cup means of a 
rubber cap $0.70 

293S. Diffusion of Liquids. Double Thistle Type. 
For students 1 u For illustrating osmosis qualita- 
tively or quantitatively. Glass tube with thistle- 
ends end covered with membrai 
^ported in an ingenious metal clamp which t 
the edge of any ordinary batterv jar. Witho 

J" ar S2.00 

295S. Diffusion of Liquids. Jar and Funnel Type. 

owing the diffusion of acidulated water placed 

in the bottom of a containing a blue litmus lu- 

tion Co s of a 4 cm. hydrometer jar and a 30 

cm. funnel tube $0.90 

300S. Diffusion of Liquids. Tube and Membrane 

Type. For illustrating the diffusion of a glu« or 

igar solution through a porous membrane. Con- 

>f a ss tube cm. long, with poro 

membrane attached. Without stand and jar. . . $0.50 

310S. Membrane. Same as used in No. 300S. without 
glass tube §0.20 

315S. Diffusion of Liquids. Lyon's Osmometer. 1 
showing diffusion ol through porous n 




No. 330S. 



branes. A semi-spherical hollow brass casting 
cm. diameter, with flange and r r washer at bot- 

tom and a hole at the top which \ through a 

iort nil When a membrane retched acr» 

the bottom and held water-tight by th 
washer, and a glass tube attached to tb Drt nipple 

means of rubber tubing, th paral 
for use. By placing it in a dish of liquid any of the 
ordinary experiments on osmosis may be \ 
Without glass tube or membrane. $1.50 

317S. Osmotic Pressure Tube. As sugj tndus 

at the Uni of Chi -foot 

lall bore with sidearm with 
:d funnel tube. Complete with 3 d ision sh« 
No B5J for attachment to lower end. $5.00 

325S. Elasticity of Flexure. Contact Type. 

n accurate results than the lever in- Cou- 

nts of one Xo. . ;: v ne Rod. >5S ne 
Rod. two No. 365$ Kn: lamps, one N 
37 - Scale Pan. one Xo. I Micron 
and one Xo. 364S Contact Pie< ;th Bit 
Post $11.00 

330S. Elasticity of Flexure Apparatus, Lever Type. 
For studying the la f bendinq bean 

I one Xo i'ine Rod, one N S e Rod. 

t- \o. 360S Wood Prisms, one Xo 34 - ii- 

cator and Scale, and one Xo. - Scale Pan. . $1.65 
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No. 340S. 




No. 362S. 









No. 395S 



No. 365S. 



No. 367S. 



No. 405S 



No. 387S, 



340S. Indicator and Scale. A compact unit superior 
to the separate indicator, prism, and mounted scale 
usually used with bending beam apparatus (<>ii-i-t- 
of a 20 cm. scale, graduated in millimeters, and an 
aluminum indicator 35 cm. long, mounted on a suit- 
aide wood base. The pivot i- so placed that the rat 
of the long arm to the short arm of the indicator is <> 

to 1 $1-00 

343S. Brass Rod. 102x1x1 cm 1.50 

345S. Maple Rod. 1(12x1x1 cm 25 

350S. Pine Rod. ldixlxl cm 25 

355S. Pine Rod. 102x2x1 cm 25 

357S. Steel Rod. 102x1x1 cm 60 

360S. Prism. Of hardwood, 1<> cm. long, face ? cm. 

wide 25 

362S. Prism With Brass Edge. Hardwood block, 45 
m in long and 40 m m high with brass top edg 
lul as a support block in bending beam expen- 
ds and as a bridge in sonometer work $0.10 

364S. Contact Piece with Binding Post. Strip of 
metal 1 cm. wide, with binding post. I o be placed on 
a wooden flexure rod and under the micrometer 
screw so that precise settings of the latter may be 
made by the electric contact method $0.25 

365S. Knife Edge Clamp. A metal prism 8 cm. long, 
provided with clamp. Fits table top 6.5 cm. or less 
in thickness. Superior to a wood prism. Will hold 
its edge. Will support rods beyond edge of table 
top: weight pan can therefore be suspended without 
boring hole through top of table $0.75 

367S. Scale, Mounted. Upright graduated for 1<> cm. 
m mm., metal base $0.35 

752R. Scale Pan. Japanned metal. 12x12 cm., with 
suspension cords $0.30 

375S. Elasticity of Flexure Apparatus. As used in 
Millikan, Gale and Bishop's Course. Consists of one 



No. 380S Steel Rod. a pair of Xo. 385S Support 
Blocks, one No. 395S Mirror Scale and one No. 
400S Spring and Weight Holder (without 

weights i $3.50 

380S. Steel Rod Only, of No. 375S. Length, 120 cm.; 
diameter, 4 mm $0.10 

385S. Support Blocks Only, of No. 375S. Wood. 
c6xl9.5 cm. Per pair $1.25 

387S. Hooke's Law and Young's Modulus Apparatus. 
For verifying Hooke*> Law and determining Young's 
Modulus. Improved design, after Ames and Bliss. 
» OnsistS of a bracket supporting two brass wire-, 
one »>r which is provided with a metal millimeter 
ale and the "ther with a vernier, by means of which 
elongation may be measured to i*o mm. Each wire 
i- also furnished with 1 -kilo weight hanger. Com- 
plete with four extra 2-kilo slotted weights $20.00 

390S. Hooke's Law Apparatus, Millikan and Gale 
Type. Elasticity of stretching apparatus as used in 
Millikan. Gale and Bishop's Course. Consists of one 
No. 3953 Mirror Scale, mounted, and one No. 400S 
Spring and Weight Holder (without weight) .. . $1.75 

395S. Hooke's Law Mirror. New Indestructible 
Form. I he nickel-silver mirror scale, graduated for 
15 cm. in millimeter-, i-. adjustably mounted on a 
metal stand. Far superior to the old style glass 
mirror $1.50 

400S. Hooke's Law Spring and Weight Holder. Pro- 
vided with indicator. Spring elongates about 2.5 
cm. per ion cram load. Weight holder fits No. 301 B 
Slotted Weights and has a capacity of about 500 
grams $0.25 

405S. Prince Rupert Drops. Pear-shaped drops of 
glass with long stem-. In the making, these drops 
are suddenly cooled, leaving the glas- under a great 
-train. Breaking the stem relieves the strain, caus- 
ing the drop to crumble into powder. 
Per package of 12 drops $0.60 
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410S. Surface Tension Apparatus. For showing the 
surface tension in a water film. i. i.d^Ms of .1 wire 
ring, 6.5 cm in diameter, mounted on a wire holder 
tow huh .1 i-ork float ami a metal weight i^ attached 
The adjustment of the Boat and weight 1- such thai 
the ring 1- ordinarilj held above the water. How- 
ever, when entire!} immersed the ring 1- held under 
by the water film $0.70 

412S. Surface Tension Apparatus, Manometer Form. 
For measuring the surface tension of water, alcohol 
and other liquids I-;, determining the pressure re- 
quired to fore, the liquid back down the capillary 
tube. (Sei Exp 6, "Physical Measurements, Tart 1, 
Heat. Mechanii - and Properties of Matter," M 
Ralph S Minor, PhD., Prof, of Physics, University 
of t alifi imia. » 

I" use, .1 b< r containing water, at room tem- 
perature, is raised on the adjustable Maud until the 
end of tlu capillary just touches the liquid Watei 
is then introduced into thi ■ ■ ten arm of the manom- 
eter until the liquid that has been drawn up into tin 
capillar) is just drum back to the bottom of the 
drawn-out tube. The difference in the heighl of the 
water levels in the two arms of the man. .meter is 
then not* d I h< sui fa< 1 tension is calculated 
using the equatii >n 

T=y 2 rdgh 
where r is the radius of the bore of the capillary 
tnl,r m ' '" as d< termined b) aid of a measuring 
microscope; h, the difference in heights of the water 




No. 425S. 



lewd- in the arms of the manometer; g, the accelera- 
tion of gravity (approx. 980 cm. per >ei I; d, tl 
d- nsity of w ater. 

It 1- evi.Knt that th< experimental proccdun 
extremely simple. Then, too, the results are 
cellent, hence the growing popularity of this form 
of -urface tension apparatu 

The capillary tube as furnished has a bore of 
about 03 to .04 Cm. diameter. Students can also 

draw their own capillaries, thereby making the 1 
periment -till more interesting and individualisl 

The apparatus is adjustable mounted on a heavy 
iron tripod, and every part is finelj finished < om- 
plete as illustrated, but w ithout h. ak, r $9.00 

415S. Surface Tension Frame. For showing the con- 
tractibilit\ of soap films. Consists of a wire Hi 
2.5 cm. in diametei with a looped thread of unspun 
silk. Mounted on wood handle, 12.5 cm. long. ..$0.50 

420S. Surface Tension Frame. According to Chute. 
For use in the study of phenomena ol sui ten- 

ion m soap films. Consists of a 5\h 1. wire 
frame with an adjustable cross win Frame is pi 
vided with handle, 9 cm. long. $0.40 

425S. Surface Tension Frames. I or usi in tin. stu 
of the phenomena of surface tension in soap fill 
l our wire forms as illustrated The cube n 
5x5x5 cm., the rings are : cm, in diameter, and tin 
rectangle S cm. wide. Including .la\ pipe for mak- 
ing bubbles 1 spherical films) $1.00 
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431S. Torsion Apparatus, Milvay Improved Design. 
For studying the moments of forces, and determin- 
ing the laws of torsional elasticity, and the coefficient 
of torsional rigidity of various rods. 

This is an entirely new design which embodie - 
a number of very desirable improvements. Instead 
of applying the load at the circumference of a wheel 
it i- hung on a nearly horizontal lever arm pro- 
vided with notches 10, l- ; . 20 and 25 centimeters 
from the center. 

The load may be conveniently applied by Univer- 

1 Hook weights or ordinary weight- placed in the 
pan. In setting up the instrument the rod is clamped 

> that with no load attached the lever arm is 
about 1" above horizontal. This permits a inaxi- 

imi torsion of about 20° or KM) divisions on the 
dial. 

The torsion head consists of a bicycle hub 
mounted in a table clamp and provided with a socket 
with four set-screws for clamping the end of the 
rod. In this head is also a pair of gears with a 5 
to 1 ratio, so that a 10° twist read- 50 c on the dial. 
I he reading device is a black 3j4~inch dial grad- 
uated for 180° in divisions, with white lines. 
Since it is possible to read with accuracy less than 
half a division, the actual results are better than 
those obtained with the former scale and vernier 
de\ i 

The dial is held in place by friction and may be 
readily adjusted to zero. 

Advantages 

1. The readings are made much more quickly and 
accurately than with vernier. 

2 Adjustment to zero is much easier. 

3. By hanging the same load successively on the 
different notches the fact that the angle of torsion 

proportional not to the force, but to the moment 
of the force of torsion, is very plainly brought out. 
In fact, one of the most important uses of the in- 
strument is to make clear the subject of moments 
in machines. 

4 The wide range of load made possible by the 
ii^e of the notched lever arm makes it easy to secure 



suitable reading- for rods of man} sizes and lengths. 

Without a test it is difficult to appreciate how- 
great an improvement this instrument is over pre- 
vious form-. 

The table clamps lit any table top of '• cm. or less 
in thickness. The rods are firmly held by four set- 
screws in each support. A scale pan weighing 50 
grams is provided. Complete with H rods, all 110 
cm. long, as follows: One round brass rod, 6 mm. 
diameter; one square brass rod. <*' mm. diameter; 
one round steel rod, <> mm. diameter; one square 
steel rod, 6 mm. diameter; one round maple rod, 
10 mm. diameter; oik square maple rod, 10 mm. 
diameter; one round whitewood rod, 10 mm. diam- 
eter; one square whitcwood rod. 10 mm. 
diameter $27.50 

Extra Rods for No. 43 IS Torsion 

Apparatus 

435S. Brass Rod, Round, IK) cm. long. 3 mm. diam- 
eter $0.20 

436S. Brass Rod, Round, 110 cm. long, 6 mm. diam- 
eter $0.50 

437S. Brass Rod, Square, 110 cm, long. 6 mm. 

-><iuare $0.65 

438S. Maple Rod, Round, 110 cm. long. 10 mm. diam- 
eter $0.15 

439S. Maple Rod, Square, 110 cm. long, 10 mm. 
square .$0.15 

440S. Steel Rod. Round, 110 cm. long. 3 mm. diam- 
eter $0.11 

441S. Steel Rod, Round, 110 cm. long, 6 mm. diam- 
eter $0.20 

442S. Steel Rod, Square, 110 cm. long. 6 mm. 

^<iuare $0.25 

443S. Whitewood Rod, Round, 110 cm. long, 10 mm. 
diameter $0.15 

444S. Whitewood Rod, Square, 110 em. long. 10 mm. 
-■["are $0.15 
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No. 455S. 

450S. Torsion Apparatus. Designed for verifying 
Hooke's Law or' Torsion and for determining 
Coefficient of R and the Moment of Torsi 

different rods I; ially adaptable t 

lor. \\ at Howe's Exp I i 10, Millikan 

■ 9, a n and Macelwane's Esp. No. 

1 ■ ratus ibstanti; ibte 

cla e oi which is fitted with a ball b 

axis winch can , :1 wheel 20 cm. in diaj 



graduated in d 90° each way from zei 

The wheel is fitted with a v 
to /tli degree. The torque i 
placed on a pan winch by m< 

thin, flexible metal ribbon to the flat - of tl 

wlu-cl. The clampi arrai | consists ol 

- ] ! bushing permanently ached to o 
ol the re.il winch tits into the hub of the torsion 
wheel and is firmly held in place bj I 

The second table clamp can i split steel chin 

which likewise rigidly clamps and centers the rod 

any ngth which can be accur 

measured. The d< d advantage of thi 

lent is the automatic centering, total elimina- 
te dip a- w ell a- a tinst the dat 
of the rod surface by direct contact with tl 
cl It also p an acci th 

djustment of the part of the rod to be tested. 
I th two <teel 2 and 4 mm. in dia- 

eter. 120 cm. with bushing $30.00 

455S. Torsion Pendulum. This apparatus in con- 
nection with the Torsion iratus is very 
aide from the pedago how i 
the relation between the Peri' 

Torsion Pendulum, the Moment of Torsion 1 the 
M nt of Inertia, as descrihed in Taylor, V 

& Howe's I Xo. 11. Millik cp No. 11. 

Shannon and Macehvane's Exp. * 21, and \ 
and Bliss 1 Exp No 28. 

Tlie rod of which thi unent of Torsion ha 
previously determined by T< -rsion Apparal 

tbovc /idly clamped j I ngth d< 

a splji uck a clan rew fitted in a 

heavy wall bracket • the other end of the r 

a slotted bushi rmanently attache*!, which 

can readily he clamped onto a h 
cm. in diameter and 1-2 cm. t The dis 

are fully machined, avoiding any irregularities, con- 
lently en. 
ment of Inertia from trical i suremei 

\ heavy inertia rinp of the same 
furnished with th- >aratu>. permit 

Tlie Th Of rr.r] \ll 

neatly finished in dull hlaek enamel, i ith 

two steel rod- _' and 4 mm. in diameter, 120 c; 
mg, fitter! with bushi .$27.00 
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Nos. 480S, 481S and 137H, 
etc., assembled for use. 



Viscosity Apparatus 

For determining the viscosity of a liquid by measur- 
ing it* rate of flow through a capillary tube of uniform 
circular cross-section. See R. S. Minor's "Physical 
Measurements, Part I. Heat Mechanics and Proper- 
tie^ of Matter." 

The complete apparatus, illustrated above, is readily 
»sembled from the three items listed below plus 

ms with which practically every laboratory is 

ocked. 

The pressure difference, p. in dynes per cm., be- 
tween the ends of the tube is calculated from measure- 
nts made by means of the double manometer. I In 

rtume of flow per second. V. is determined b\ weigh- 
ing the quantity of liquid which overflows from the 
lower cup in an observed time interval. The length of 
the capillary tube, 1. may be measured with any good 

etric scale. Its radius, r, may be determined by 
means of a measuring microscope, or it may be calcu- 
lated from the length and weight of a column of clean 
mercury introduced into the bore of the tube. I he 
temperature, T. is determined by observing the ther- 
mometer suspended in the upper cup. The final result 
is calculate -1 from the simplified formula. 

srrM-p 

Coefficient ol \ iscosity - gV ," 

By repeating the experiment with tubes of different 
dimensions, the relation between viscosity and length 
rid diameter becomes clearly established. 



480S. Capillary Tube. For use in the assembly 
of viscosity apparatus illustrated above. Selected 
grade, length about 25 cm $1.00 

481S. Double Manometer. For use in the assembly 
of viscosity apparatus illustrated above. The scale 
is 12 cm. long, graduated in mm. and mounted on 
metal back with friction clamp for easy and quick 
height adjustment. Complete with support ... .$6-00 

137H. Constant Level Water Tank. For use in the 

assembly of viscosity apparatus illustrated above. 
Provided with inlet, outlet and overflow tube, all 
corrugated for rubber tubing. Diameter 7.5 cm.; 
height 10 cm., clamp fits 13 mm. support rod. Made 
entirely of brass and finished in dull black. (Two 
required.) Each $4.50 



484S. Viscosity Pipette, Ostwald. For determining 

the viscosity of liquids by ascertaining the rates at 
which definite and equal volumes will flow out of 
a bulb through a capillary tube and comparing them 
with the rate of a standard liquid such as distilled 
water. The pipette is 21.5 cm. long and the section 
between the upper and lower bulbs is a small bore 
or capillary tube. The liquid under test is intro- 
duced to the lower bulb through the large tube 
and transferred to the upper bulb by suction. Water 
empties the upper bulb in 80 to 100 seconds. See 
"Practical Physical Chemistry," by Findlay, 
(1023) $1.50 
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No. 493S. 



485S. Wire Testing Apparatus. Simple Form. For 
measuring tensile strength of wir Coi of a 

fastening damp, a l ion clamp, and a guard 
balance Mock . . , .$5.00 

486S. Wire Testing Machine, Milvay Vertical Type. 
A demonstration as well as a stud* I - laborat 
[>iec \ k*rrat advantage in lecture v 
detail 1- \ isible to tin- u hole class, Tl 
alone makes it far supei -r to the horizontal typ< 
I here 1- absolutely no bang <>r recoil when the 
wire breaks. \- the pull on tin- wire incr- 
turning the - rank 1 the pointer of the balance mov< 
dov When the wire breaks it . flj back. 

It remains exactb al the highest reading attained, 
maki 1 possible t-> determine the breaking point 
very accur 1 .niplete with bal 
1,1 1 mi Km) gram < : nd 30 lbs. in 

-II). <\\\ Mnih $13.50 

490S. Young's Modulus Apparatus. Con sis ts of two 
h- -'eel rods 1' cm high, mount trip 

ah lug and screws At the upper ends of the ro<I- 
a strong damp tor holding the win Die clan 
near the end of the wire is a small ling 

!iar,! ' which one 1^ 1 1 opti< -tl lever 

ther two U gs rest - ble 

platform attached t«. the support rod- Eloi 
of the win ,y be measured by a telescope and 
scale <.r a micrometer micro t » clamped 
of tin- supporting r<»«N. Complete with 1 

and weights I 1(> 1, but v. tl ui tel p< 

microscope $30.00 

491S. Young's Modulus Apparatus. Sai e as No. 
490S, but without optical lever $23.00 



lever 
a 



492S. Searle's Measuring Device. For use in measur- 
g the elongation of the wire in our \o 4 
'^ oung's Modulus Apparatus. Consists of 
with a micrometer screw at one end and a 
live to 5' at the other. At the center 
pi d chuck for attaching the device to the 
This chuck is of tin split type, in-air a firm g 

without injury to the wire I he micrometer is gra 
uated to read direct to .01 mm. In use the device 
is attached to the wire so thai the t . mi- 

ci ter screw engaj of the slots in the 

platform, as shown in the illustration. This prei 

should the wire tuM und< 1 The mioomcter 

rew iv then adjusted until the bubble in th< 
between the paii cross lines etched into the level glass- The 
U r reading is then noted. The 

n inci and the mici 

justed until the bubble in the 1* 

in the two is the elongation 

tin added load Additional reading | loai Is are 

! in the same wa r. B 
- ncr. rugged no*, and dependability, this device 1 
uning in favor $15.00 

493S. Reading Telescope t Gaertner). Specially designed for 
^ era! lah<. The 

rtcd with an achi c object! mm, 

mm. fr»cal length from infin: 

■ ith all ni is fitted 

- new st-. Ic Bak< '■•« 1 ; i 

li>np with 

hoard and pin ,, p 

-it which pcrmi 
■ ' ■ $25.00 

495S Torsion Pendulum Attachment I oi Mo. 

mm, ii 

in: • ■ ienl of inei nee 

lint 

• d is readil ■ ( m- 

pletc wilh wire $1 1 so 
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Apparatus for Sound 





No. 500S 



No. 7520. 






No. 505S. 




«* 



m-~z 




1( .|.MiQAFPA« AluSttt 




No. 515S. 

7520. Model of Ear. Divisible into three part- The 

rnal ear, the middle car of tympanum, and the 

internal ear or labyrinth. Dissectible into parts 

showing the membrana tympani, the ossicles of the 

tympanum, the labyrinth and the halt opened 

$15.00 



No. 933R 



No. 517S 



cot 



hi, 



500S. Acoustic Tubes. Quincke's. A set of seven glass 
whistles for illustrating the ts of different diam- 
eters and lengths of tube on pitch. With t\\<. of the 
whistles interference may he shown $2.50 

39R. Bell in Vacuo. For showing that sound is not 
transmitted through a vacuum, A bell jar with an 
electric bell suspended from springs with binding 
posts outside . . . $4.50 

40R. Bell in Vacuo, Bottle Type. For showing that 
sound waves are not transmitted by a vacuum. Con- 
*Uts of a small bell so mounted on the end of a 
flexible reed that its clapper will strike the hell 
when the bottle is shaken. The hottle is -*< 00 C( 
in and is provided with stopper and stopcock. 
Fits any pump plate. This design is intended to be 
i ed from the pump after evacuation and to be 
. ,; a boul the i lass so thai each student maj 
tesi for himself the effect of the absence of the 
tr. ihting medium on sound $3.00 

505S. Chladnt Plate Apparatus. A round and a squi 
metal plate IS cm. in diameter on iron table clam 
1 in e white sand or lycopodium powder sprinkl 
over plate will arrange itself in peculiar figures when 
the plate is bowed $3.00 



510S. Cork Dust. Fine, for use in Kundt's Apparatus. 
Per 4-ounce carton $0.20 

515S. Crova's Disk. For illustrating waves of con- 
densation and rarefaction. A white cardboard disk, 
30 cm. in diameter, with a series of black eccentric 
circles on it. When this disk is rotated and a slit 
held in front of it. a very realistic wave effect is 

seen. Complete with slit Fits any rotator. .. .$1.10 

933R. Doppler's Principle Apparatus, Milvay Elec- 
tric Design. Consists of an electrically operated 
reed mounted on the iu<\ of a 60 cm. rod. When 
Operated this reed apparently give* forth notes of 
different pitch — higher when it moves towards and 
lower when it moves away from the observer. 
operates on a single dry cell. Far more convenient 
and yields far better result- that the older 
models $5.00 

517S. Interference Tubes. After Quincke. Designed 
for use with 512 V. I'. S, Tuning Fork to show the 
interference of sound waves traversing two separate 
paths of unequal lengths. Consists of two forked 
glass tubes connected by rubber tubing as illus- 
trated. When a tuning fork is held •>< fore the 
open end and the other open end held to the ear no 
sound will be heard. However, when the long path 
is closed by pinching the long rubber tube the note 
of the fork is immediately heard. The difference 
in length of the two paths is adjusted to equal half 
the wave length of the note given out by the fork. 
ausing complete interference $1.75 
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No. 954R. 




I 



No. 955R 



No. 526S. 




520S. Kundt's Apparatus, Milvay Improved Design 
with Metal Support and Attached Clamp. 1 le- 

g thi 
The rubber pi< n the horizontal n i - ids 

lv support th< | I lss tu but pi 

enl - >hift when the pisti and 

>rth. Tin imp i^ an integral \ I 

an easy m< 

t < i tin- When not in us may 

be turned up to lie I >n the ap| 
p \n of the clamp, without u>e of any tools, may 

be quickly chai ide 

the The u V p i instruction is new. 

It centers the br; 

curely. I he glass tube i 120x4 cm. Tl. 

new apparatus, devi is a 

t improvement over the old woo< 
type $8.50 

522S. Kundt's Apparatus for Gases. \"o. 

52< S >ut with glass tube provided with t -top- 
cocks for the introduction rent SlO.OO 

525S. Lycopodium Powder. For us itti Kundt's 
Vpparatu Chladin PI; tc. Per ounce pack- 
age $0.25 

954R. Manometric Flame Mirror, 5 llxllxll cm., 

strong wooden c, best quality min m. 

pindle accurate! md balanced. Fits any 

rotator $5.00 

955R. Manometric Flame Vibrator. Metal chan 

r with sensitive membrane, j "and, 

improved fla> th I le 

tube . $4.00 

526S. Lissajou's Apparatus. \ simple in< 
-without rnplical 

— t. »r produ U arc th< 

two bar- or motions in planes at 

The frequency ratio of 
the vib is varied b] i ' n gii g tl 

tjon ol the sliding v \ !>« 

light, a d that 

V rcfl >m tl -rror 

to th< d nd t 1 



at a suitable distance from I 
ting the Is into vibration the light beam 

ir gure or cur\ screen, the form 

i which the freq y ratio of tl 

n uitable lighi 

a diaphragm with 6 mm. aperture din in t 

ath ol right light or by reflection from 
on of mirn through a 6 mm. hole 

I to -una The 
port is 4 heavy to | nt daii 

bra? e of I c20 cm. .$10.00 

527S. Longitudinal Vibrations Apparatus. I 
a 100x1 cm. round 1 &s rod held ri l 
middh int in a table clamp. In u 
our No. 575R. is suspended from a support so that 
it free em rod. Th< 

fr is then I with a cloth, upon which 

i little | lered rosin, A high nm te 

! at tl the i\ ball re 

vigorously, showing that the rod is in vibration 
the dir in of its length, hence the designation — 
longitudinal vil In this case, the ends of 

tl vibrate simultaneously away from and t 

-t, which remains per 
>r conevenience, the rod is d- able. Fits tal 
7 cm. thick or I - Without ivory ball $3.50 

528S. Oscillograph. A f 
Cardl 

rubber diaphra^ ch a 

mirror is atl \- 

w histlil talk he 

air 

vibrate. The rub' :in 

ration tly 

and th* ad 

great h a 

mirr i a wall D 

t to- ill p liflFerent 

on tl 
n . $0.50 No. 528S. 
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No. 530S. No. 535S. No. 540S. 










No. 542S. 



No. 550S. 



530S. Organ Pipe. Wood, plain, size, about 55x4.5x4.5 

tn $2.25 

535S. Organ Pipe. Wood, sounding two i 
u it li tones and semi-tones marked on the sliding 
piston. Size, about 90x7.5x8 cm $6.00 

540S. Organ Pipe. Wood, one side of glass, with 

embrane on sliding frame, Pith balls or cork du>t 

pi a* ed on the membrane will indicate position oi 

and loop- in the vibrating air columns. Size, 

aboul 80x6.5x6.5 cm $7.00 

542S. Organ Pipes, Metal. Set of four organ pipes, 
giving tin* chords C\ E\ G\ and C* 1 Same sub- 
stantia] construction as used in pipe organs and 
provided with sliding tubes tor tuning $15.00 

545S. Pitch Pipe. Chromatic, metal, with indicator 
nd -Ink* lor sounding any note in the octave. . .$1.00 

550S. Recording Drum. For determining the fre- 
quency of tuning forks by the graphic method. \ 
sheel of coated paper (> J1S) is wrapped around 
the cylinder- The fork is mounted so that it- style 
- the paper lightly When the cylinder is 
turned it also move — one centimeter for each revo- 
lution — along its axi- The Ihun of a -eoond- pen- 
dulum may he marked on the paper by placing it 
in circuit with a time marker ( No. ??- ; S) mounted 



alon^'-ide r>t the fork. The number of fork wav« 
between successive time-marker marks is e<|ual to 
the v.p.s of the fork. This method gives extremely 
accurate results. The drum is 15 cm. in diameter 
and 15 cm. long. It- surface is turned true. The 
lateral motion of the drum i> in excess of 15 cm. 
t hat the entire surface may be covered with 
tracing The support is finely finisher! in black 
glass enamel The two massive support rods are 

heavily nickel-plated. ( lamps for supporting the 
cross-rod and tuning fork are included. I omplete 
as illustrated, but without tuning fork $32.50 

551S. Coated Paper. For use with No. 550S Record- 
ing Drum. Size 15x50 cm. A special blue paper 
coated with a fine film of white wax. The lightest 
touch of a style removes the wax, leaving a legible 
blue trace on a white background. These tracings 
make permanent records for the student's note book. 
Per package of 25 sheets $0.25 

552S. Time Marker, Electric. For use in circuit with 
a clock or seconds pendulum for marking off exact 
one-second time intervals on \"o. 550S Recording 
Drum. Mounted on h mm. rod 15 cm. long, for 
clamping to a support. Provided with cell uh.nl 
stylus. Positive in action and very compact. * >per- 
ates on one dry cell $7.00 
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560S. Resonance Apparatus. Glass cylindi by 

? 5 cm tube. 45x5 cm., and iron support wil 

clamp. In use, th< cylinder is nearl) filled with 
water and the - tube clamped so its lower - 

immersed. Bj g the tul>< and down 
the point of r ance ly located $4.50 

565S. Resonance Apparatus. Improved d 
larg re than one meter 

provided with a millimeter scale, is into a 

hr it the bottom and mounted on a - »le 

jpport. A >tii>ply tank is attached to the rod 
t: rt by means of a clamp which permits 
of very rapid adjustment. The outlet in the bottom 
of the supply tai connected with the inlet in 
the brass cup at the bottom of the tube. A cla: 
for holding a tuning fork directly over the mouth 
of the tubi Vs th tably 

mounted. . r k up to 10 inches may be 
used. Price complete, but without tuning 
fork $15.00 



567S. Resonance Pendulums. Milvay, with Non- 
Wobbling Three-Point Base. The wob the 
oint base prev nance pendulun -ni 
w orking properly. Our three-point ba 
lutely non-wobbling and therefore always . 
feet results. The bobs are ron balls adjust 
attached to a cro*s-bar hxed to the top of two fi< 

< steel strips, 100 cm. long. When the outer 

pendulums are adjusi to the >an. gth and one 

t in motion the second begins to swing with 

idually in amplitude while the an ide 

rst deer. -pon- ly. When the 

second pendulum reaches its m :um amplitude 

the first comes entirely to rest, then the proc 

n If and the first pendulum 

rgy of the second. T) »ort pendulum she 
the lack of resonance two pendul of 

di - lengths . . S12.50 

568S. Frahm's Resonance Top. The action of tl 
top provides a most striking demonstration of 
nance or ipathetic vi on — the princ 

which the Frahm vibrating reed tachometer oper- 
as See < llas( t s Ann., v. page 
Lik« it also illustrates tl t of unbalanc 
rotating pari- on the vibration of machinery. 

1 of a gyroscopic wheel with h 

mounted between steel cone bearing in a frail 

ith handle attached. Fixed to the frame is a so- 
calli rahm comb with six vibrating metallic i 
varying in length and natural period of vil n. 

ends of the reeds ai it ai 

d painted red to inci the 

The wheel is unbalanc loaded at one 

point near the circumferen quently, \\\ 

rotatin roduces •■ ibrations in the fratm a 

te equal to the speed of rot; These vibratio 

in turn transfern the frame to the r- 

While the wheel i^ rotating at a speed a or I 

low the natural frequency the reeds th< ill 

not vibrate. However, when the eed coincid 
with the natural frequency of any reed it will vibrate 
vigorously through an arc about 2.5 cm. long. With 
a cord the wheel is easily caused I ate at . 

in excess of the h: t reed frequency. As the 

•eed dimini^ one reed after another will take 
up the vibration — a mo<t fascinatitu on 

of vibratory action and resonance $18.00 
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No. 1187C. 



No. 585S. 



No. 590S. 




* t 



CH CAGO APPARATUS CO 

No. 570S. 



£* 






1187C. Resonance Tubes, Glass, with annealed ends. 

No 7 8 9 11 

Diameter, outside, cm. 3 4 4 4 

Length, cm 120 45 60 110 

Each $1.35 1.00 1.25 2.00 

570S. Resonance Tube. Milvay Improved Design 
with Metal Support. The six rubber pieces on the 
horizontal metal rods - m >i >« >r t the glass tube per- 
.iikI prevent side-shift when the piston is 
moved. Complete with glass tube, 120x4 cm.; and 
piston for varying the length of the vibrating air 
olumn. An opening in the right-hand end casting 

>rms a perfect guide for the piston handle. More 

impact and therefore easier to store and handle 
than the old wood base tj pe $4.00 

572S. Resonance Tube Attachment. M illikan and 
Gale's Exp, No. 41. For use with No. 489R Glass 

Tube .. .. $0.75 



575S. Revolver. A.S used in M illikan. Gale and Bish- 
op's Course in experiment on the speed of sound 
in air. Five shot, 11 caliber $7.50 

580S. Rods. For longitudinal vibrations. Set of three 
steel, pine, hardwood — each KM) cm. Ion** and 10 
mm. in diameter. Per set $0.60 

585S. Rosin. Fine quality. For use on violin bows 
and rods. Per cake $0.15 

590S. Rubber Cord. For showing progressive wave 

motion. Three meters long $0.75 

595S. Sand, White. Best qualitj , carefully sifted. 
For use with Chladni Plates, Kundt's Apparatus, etc 

Per pound package $0.20 

605S. Savart's Toothed Wheels. Four metal wheels. 
75 mm. in diameter, each having a different number 
of teeth. Will sound a major chord when rotated 
rapidly and card held against the teeth. Mounted 
on a common axle. Fit- cither No. 900R or No. 
8%K rotator $2.75 
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No. 607S. 



No. 610S. 



No. 969R. 



No. 974R. 









I. 



_> 




: 



CJ 



D 



No, 612S. 



607S. Sensitive Flame Burner. Produces a long nar- 
row flame (when gas is lighted ab that 
just on the point of flaring. Any sharp I — 
a shrill whistle, rattle of Ice; or note of a hij 
frequei tuning fork — will cause the flame to drop 
to about halt its normal height and to flare in that 
form a* long as the sound continues. Bi 
its great sensitivity to high pitches this iorm 
flame is useful in d« ting sounds above the limit 
of hearh pecial pointed irner 
over which a gauze circle adjustable for height 
supported $3.00 

610S. Singing Flame Apparatus. Milvay. Two 

resonant tubes about 45 cm. long, mounted on a 
support two g The length of one tube 
may he inert means of tl sliding metal 
tube with which it is provide This cha: it- 
fundamental tone and thus give- rise to the phenom- 
ena of beats and dis $8.00 

612S. Singing Tubes. An ingenious source of sour 
onsists small closed tube mount* in a 

larger closed tub* istrated. When tl ed 

d of the outer tu gently heated ii 

a sustained powerful, piercing tone I. One 



tube h n auxiliary sliding tube with snug fiti 

rubber - rtg it length, and 

hence the pitch of the emitted tone. The t 

used together, ar- r prod: 
lined bea Reference— Page 557. "Phy 
•iff. Lewis. Mendenhall. Carman and Kni] 
(1926). Per set $6.00 

969R. Siren Disk. Metal, 22 . in diameter. Has 

five rows of holes, lour evenly spaced. g 
chord do-me-sol-do; I ither, unevenl; aced, a 
n< mm. center I either No. 900R or > 

J96R Rotator ... $1 

974R. Siren Disk and Color Disk. Milvay Improved. 
Metal, 24 cm. in diameter. Ha- e rov 
four evenly -paced and one ui 
edge and primary colors in proper pr 
center. These colors are proo. ctly on I 

metal which permits ling of the di-k when it 

becomes dirty, likew: no pectin. a 

colored paper surface rend* the disl 

ich as occurs in ordinary 
one— 'S Disk, Savart's Wheel, and Newt f s 

mm. center hole. Fits any R- $2.00 
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13S. Sonometer, Simple Form. Consists of a No 
70R Pulley with Clamp, two No. 362S Prisms with 
Brass Edge, a No. 3301) Spool of Piano Wire- No. 
6, and a special Fastening Clamp. For weights to 
Ik used with this apparatus* see No, 352B Universal 
Hook Weights. Without weights $3.75 

615S. Sonometer. For illustrating the laws of vibrat- 
ing Strings. A resonant case with millimeter scale 
one meter long, Oil this 5Cale are also indicated the 

lengths of string necessary to give the notes in the 

Diatonic and Equally I enipered Scale between C — 

'. \\ P. S. and C""--1024 \. P. S. Provided 

with two fine adjustment tension keys, two bridges 

i shaped that the exact string position of the 

bridge may be noted on the scale, and one No. 

645S set of wires $8,75 

620S. Sonometer. Same as No. 615S. but with three 

ten-ion keys and three bridges $10.00 

630S. Sonometer. Same as Xo. 615S. but fitted with 
two pull* o that tension may be secured by sus- 

ding weights from the free ends of the wiri 
Price does no! include weights and weight hangers; 







they are lifted separate! v on the following page 
under Nos. 331 B and 336B $13.50 

631S. Extra Bridges, to lit Xo. 615S, 620S, or 630S 

Sonometers. For replacement. Each $0.25 

632S. Sonometer, Spring Balance Tension Type with 
Three Strings. Sounding box of well-seasoned wood 
with three wires, three spring balances, and three 
metal-edge bridges. The tension screws are of the 
fine adjustment musical instrument type. The spring 
balances have a range of twenty-five pounds in one- 
half pound divisions The millimeter scale is one 
meter long and on it are indicated the lengths of 
wire necessary to give the notes in the Diatonic, 
and Equally Tempered Scales Complete with No. 
645S Set of Four Sonometer Wires $17.50 

635S. Sonometer. Made of heavy well-seasoned hard- 
wood. The tension is measured by two large Ffteen 
Kilogram Balances, rension adjustment is secured 
by two quick-acting screws which replace the old- 
style tension keys. I he scale is the same as in Xo. 
615S. Complete with one Xo. 645S Set of Four 
Wires and two special bridges $19.50 




No. 632S. 



i 




No. 635S. 
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No. 640S. 




Nos. 331B-336B. 

640S. Sonometer, Lever Tension Type, Milvay. In this new sonometer ti 

1 by v. '1 from mul levers. Each r has 

I- is there! - from 1 to 10 kilos and 3 

30 kilo- l>3 •] 1 and 3 kilo . along th. 

The r specially si kiln-dried wood and 

mou ith a millin; ale 1 m< - . on which «. 

also indi ! Icngtl strii > to give the (he Diatonic and 

Equal! Two fine adjustment tension keys are mounted on t 

end c te the r. 

Furnishei with two bridges shaped so that they show th tring 

;er wires, / and a special 1 

kilo and 3 kilo weight . $16.00 

642S Sonometer, Two-Meter, Vertical Wall Form. Ideal for lecture and laborato 
us Scales ai ters long and grad I in millimeter-. Each 

provided with a slidi I I bridge which can be locked in position at any po 

along the scales struction i Lccuracy in tin iremenl 

effective lei gtl th wires can be locked at the bottom to prevent change after 

tension a 

Tension —without friction — by the slotted weight and hanger 

met! 1 ound s 4 clear spruce in natural fini mounted on a 

mahogany-finish bas (79 inches long . are 

attache. the it deadening of the sound by the wall. For mounting, 

two metal wall brackets an- provided. 

The two-meter range is more suitable for testing the laws of vibrating string 
Also, the student can 'tail anipulation 1> n the I; all 

type, and hei gain a b und< mding of the la 

Further, once installed, it take- up tically no room, and is ah ready for us 

Complete, as ill with two steel wir "14 and .028 inch diameter, hut 
without $45.00 

331B. Sonometer Weights, Metric. Slotted. For securing tension by th< - ided 

weight method in our Xos. 630S and Dian 

. i d to be used in corn. ith No. B Weight i Made of iron, 

finished in black in. 

Size, kilos l / 2 1 2 

Each $0.50 .65 1.00 2.30 

336B. Weight Hanger. For holding X'o. 331B ted V. [justed to weigh 
1 kilo. Will hold weights totaling up to 20 k:' tcr of end plate, 
length of rod. 1 in blael an $1.15 

645S. Sonometer Wires. Four wires, 120 cm. U ith loops: two o 

inch in diameter, one eacl 1 1 and br< - Per set $0.50 
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CACO 



Nos. 651S-652S 



331H. Sound and Heat Reflectors. This apparatus 
will demonstrate in a most striking and forceful 
manner the fact that sound waves (and heat waves) 
can be reflected and brought to a focus the same as 
light waves- It illustrates and explains the secret 
of whispering galleries and the principle 1 A s< >und 
reflectors used in large halls and auditoriums. Re- 
peated tests in our own laboratories show that our 
apparatus will work a- perfectly over distances of 
30 feet as it will when separated only a few feel 
A^ shown in the illustration a Gallon Whistle is 

placed in the foCUS of one reflector and a sensitive 
flam.- in the other. When whistle and burner are 
at the focal points of the reflectors and the whistle is 
lused to emit a note, the flaring oi the sensitive 
flame instantly indicates the reflection of the SOUnd 
waves When whistle and burner are not at the 
focal points the flame will not flare, thus showing 
that the sound waves are not reflected as before. 

The two parabolic reflectors are 30 cm. in diameter, 

accurately spun, nickeled, and highly polished. Th« \ 

art adjustably mounted on tripod supports One is 

pn tvided with a support for Galton's Whistle and 

IC other with a sensitive flame burner, both ad- 

istable. Complete with sensitive flame burner (also 
all and phosphorus holder for demonstrating heat 



reflection), but without (ialton's Whistle (For Wal- 
ton's Whistle, see Xo. 778S.) $24.00 

650S. Trevelyan's Rocker. A lead prism and a groov- 
ed brass rocker with rod and counterbalance. (The 
counterbalance a metal ball — replaces handle shown 
in illustration.) When the rocker is placed on the 
lead prism it will vibrate rapidly and produce a musi- 
cal sound $3.25 

651 S. Tube with Cone. For illustrating wave motion 
in air. rube is 3 meters long and sectioned for 
convenience in storing. One end is capped With a 
cone having an opening of about an inch. In use. 
a thin sheet of rubber is stretched and tied over the 
lar^e end and a lighted candle placed so the flame 
comes opposite the end of the cone. When two 
wooden blocks are struck sharply together near 
the rubber-covered end. the flame flares awa\ irom 
the end of the tube. The same thing occurs when 
the diaphragm is tapped lightly w ith the finger. 
>incv there is no passage of air through the tube. 
for the end is closed, the flare of the flame must 
be due to the air wave sent out by the diaphragm. 
Without supports or rubber diaphragm $3.50 

652S. Supports for Xo. 651S 1.50 
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Nos. 665S-670S- 



Nos. 675S-683S. 




IICA* 









No. 705S. 



No. 710S. 



655S. Tuning Fork. A \2 \ I' S., length about 
12.5 cm $0.45 

660S. Tuning Fork. I 512 V. P. S. length about 
12.5 cm $0.45 

665S. Tuning Fork. A-42i V. P. S. in- 

die; length about 11.5 cm. . . $0.75 

670S. Tuning Fork. ( -512 V. I' S : with ball hand! 
length about 11 $0.75 

Tuning Forks. Physical pitch. Poli-' I steel, nickel- 
plated, accurately tuned. 

tli Letter V. P. S. Length. Inches Each 

674S. 100 11 $3.00 

675S. C 12 10 2.25 

676S. C 256 1.25 

6?7S. _-> 7 l2S 

678S. |; 2 67A 1.25 

679 S- F- 341>/ 3 6H 1.25 

680S. 6 y 2 , 25 

Si?- v 4 - " ■ L25 

682S. B' 480 6 1.25 

683 S- C" 512 SH 1-25 

685S. Tuning Forks. - I of tour, one each C. 1 
G I (Nos 676S, 678S 80S and 68 - 
major chord $5.00 

690S. Tuning Forks. Set of eight, one each C to t 
(Nos. 676S giving full octave $10.00 

695S. Tuning Fork. lor use with vibrographs. Xickel- 
plat'. eel, \om h. large amplitude of vibi 
length about 21 cm., with stylus $1.25 

700S. Tuning Fork, Adjustable May b< 1 to 

« an I to D" in either internal al 

or concert pitch .... $2.25 

705S. Tuning Fork. Electrically Maintained. Milvay. 
Iron Base Design. A decided improvement over 
the old wood base model. The heavy bl red 

by a large vibrating fork makes it impossible to 



clamp it to a wooden has. it will boh 

urely. A loose support destroys tl >ower of tl 
fork — often it thr contact points so com- 

■ -ul nt that t »rk cannot Fui 

tion at all. These disadvantages ar. rely overco: 

in our new model, in wl the fork sup- 

port are made of one piece of heavy cast in 
Endurance x< i our own I >ry ha\ 

ted conclusively that this mount will not lo 
that the fork will not lose i and that t 

act points will not get out of alignmei The 
rk is extra la the 

inches, and both arc fitted nail 

ir attaching strings and stylu In 

small hole tapp e mirr< 

No. 70 S The fork nickel-plated and 

its rate is about 75 V. 1 or two ih 

will operate it For M itudyi 

waves and stretch 

curves, and for other work in sound 
present design will yield the itisfa 

tion S17.50 

706S. Tuning Fork Mirrors. vo plane min 
mm., mounted to fit the pro of No 705S Foi 

for Lissajou's experin $3.00 

Mounted Tuning Forks 

Tuning Forks. Mounted. 

rks mounted on resonant c; each pro- 

vided with rubber ha: r. 

\"o. -tier V P Ea 



710S. 
2S. 

714S. 
716S. 

720S. 



C 

I 



512 



S5.00 
5.00 
5.00 
5.00 



Tuning Forks. Mounted, of forks, one 

each Nos. 71 IS, 7: 714S and 71 ring I 

chord 


















Salt 
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c 





V 



\ 



Nos. 4800S-4840S 




Nos. 4900S-4915S 



Do not confuse these forks with the small size, light- 
lit forks selling around SI. 50 each. These forks 
are three times heavier and 10' > longer. The actual 
weight of a C256 fork in the $1.25 grade is only 3 
ounces, whereas the actual weight of the same fork 
in this series is 9 ounces. The prongs measure X A inch 
e by r 4 inch thick. These forks are of the highest 
grade, one-piece construction, made fn >m selected 
steel, nickel-plated and polished, highly tempered, ac- 
cur adjusted and balanced. Amplitude of vibra- 

tion, duration, and tone volume is a maximum. Re- 
peated tests show that the ( 256 fork will sustain 
an audible tone for 30 to 40 seconds. The steins are 
round, slightly tapered and measure approximately Y% 
inch in diameter. The frequency adjustment is accu- 
rate to within one vibr We can highly recom- 
nd these forks to physicists desiring better tone 
volume, longer sustaining power and greater accuracy 
— characteristics impossible in lower priced fork 



Cat. N 


Soil*- Letter 


Y. P. S. 


Length, Inches 


Each 


4800S. 


C 


128 


n 


$6.50 


4805S. 


c 


25' > 


8 


4.00 


4810S. 


D" 


288 


7X 


4.00 


4815S. 


1- 


320 


7 ; .s 


4.00 


4820S. 


r 


W 


7Yz 


4.00 


4825S. 


«,' 


.WA 


7'a 


3.75 


4830S. 


A' 


A26* 


7 


3.75 


4835S. 


B' 


»80 


6*4 


3.75 


4840S. 


C" 


512 


6tt 


3.75 



Tuning Forks, Unmounted. Extra heaw forks ad- 
justed t<> physical pitch. Nos. 4845S and 4850 S are 
adjusted to their proper frequency by weights fixed 
to each prong. 



\ 1 1 


-, a!< 1 ett< 


v. v. s. 


Each 


4845S. 


c 


32 


$15.00 


4850S. 


c 


'.4 


12.50 


4855S. 


1 


1024 


7.00 


4860S. 


c 


2048 


7.00 


4865S. 


1 


4096 


6.00 



Tuning Forks — Extra Large and 
Massive — Mounted 

Tuning Fork- from series 4800S-4840S mounted on 
resonant i a for demonstration purposes. The five- 
forks listed below give the chord C, C\ E*, G/ C". 
Each i- provided with a rubber hammer. 

< at. v. S« ale Lcttei V 

4895S. C 

4900S. C 

4905S. E' 

4910S. G' 

4915S. C" 




I', s. 


Each 


128 


$13.50 




7.50 


320 


7.50 


4 


7.50 


512 


7.50 
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No. 725S. 




No. 730S 



.iCAGO 







« 



No. 735S. 





c.».co 



No. 737S. 



*£t^* 




No. 752S. 




725S. Tuning Forks, Mounted Differential. A pair of 
heavy forks, giving ormallj - : V. P. S. mount" 
on resonant i ases. When the sliding weights are 
djusted 1" the normal marks the forks are in unison, 
and therefore powerful sym] ; ' forks Either fork 

will resound to the vibration set up in the other. I 
adjusting the sliding weights either al or bel« 

the normal mark their rates ma) be m tly 

di ni and when sounded together will 
the phenomenon of I The sliding weights, 

being provided with ball clamps, are very i to 

$20.00 

730S. Tuning Forks. Mounted Sympathetic. 

tra large polished steel Forks I 256 \ 3 — 

mounted on ml ( and tuned in pcrfi 

unison so either will »nd to the vibrations 

up in the other. Complete, with larg< rubber 
hammer . $15.00 



735S. Tuning Fork Hammer. 1 h ciblc metal rod 
type with wooden handle and rubbei ad about 
25 mm in diameter. I i >tal length in, 

Head is ol a hardness to properlj sound the vario 

forks listed in tl ic $0.25 

737S. Tuning Fork Hammer, Ring Type. 1 1 
to deliver a quick powerful I that will dev< ' 
the maximum sound volume in tuninj 
bars, etc. Far su] r to the ordinary rubber ball 
type. Rubber ring with he; r on flex- 

ible steel rod with blai nn led wood handle, 
overall length, 20 cm $0.75 

745S. Tuning Fork Stylus. Bristle, with 

tachi $0.15 

750S. Tuning Fork Styluses. Steel, with sp 

for attachii to set Per set $0.20 



752S. Vibrating Steel Bars with Resonators, 
demonstrate thetic vibrations ound 1 1 

na tnd the phenoi m of be 

I\\<> conditions must exisl in r that thi 

brating action of one body i 
sponse in another— the not - litted b) th< 
inu>t l ni and also re tnt \\ he \ il 

ii riod of the second. I aru -• § abb 

al the resonant pitch to break thin . 
: the great pov\ i Lik< e it is I 

it p< 'wit of ti mitted In eitl 

bai - thai produce s such a n 
the other. With i »nlj a fe\i 
the responding note is exceedingly loud, 
long corridors it is still quite audible when ti 
as much as 2< feel apart. 

Radio has given to the ph >n of resonai 

new importai Ml and broad ting 

depend on it. Tuning n 

in one circuit n ith I 

I he humai is i ant with the w . 

of the colors of the spectrum but not with tl 
ultra-violet radial and hei mnol 

laiti [echanical resonai sts in sprinf 

dulum ' other susp» ms h 

the prim i> ti Then 

!ul resonating bars in explain i 

electrical, light, and mechanical n 

1 ii addition, the} are useful in d< 
phenomenon of beats. A 

qu< i -only a fi on i >1 bration— exists 

tin i a 1 1 suit of which a sl< 

puis : s u hen th< strut 

i time. 

I he t.w o st« el bars, about 1" ii s long, 
i u Ii mounted on s< \ larati and pei D ' al 
wooden i lality. B< I ire 
el Ld justed i" -4-*!) Y P S Th< - mit, 
strut k, a ric h, pun taim 

pi pov - • P< :r. includ 

two suitable hami .$15.00 












' 
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No. 753S, 




No. 755S. 




No. 765S 





imiifo -H 



No. 775S. 




No. 777S. 



753S. Vibrating Steel Beat-Note Bars. A set of 
u i ial alloy steel bars like No- 7?!^. precision 
tuned one \ ibration apart from A-435 to A-440 
While the entire set is mounted on a common base, 
icli bar i- provided with an individually tuned reso- 
nator. When any two of the bar-, for example 
V-435 and A-437, arc sounded simultaneously two 
pronounced beats or pulsations per se< ond are 
i learly heard. B3 sounding the proper bars beal 
notes at the rate of 1. 2. .>. 4 or 5 per second can 
be produced with this sel The bar- an* chromium 
plated ami tin- base i*- finished in walnut. Size, 
1- ; \ 1 1 ' j \4 T , s inches. For producing powerful beats 
i»i precise frequencies these bars excel the finest 
fork- made. With hammer and directions ... $30.00 

755S. Vibrograph. For determining the vibration r.it< :s 
of tuning Forks. Consists of an improved pendulum 
bob, the vibration rate i rf which is adjustable; an 
ljustable support for clamping the tuning fork; a 
ge ^la^s plate with guide clamp. Mounted on 
hardwood base, 90x14 cm. ( 'omplete, but without 
tuning fork $5.50 

760S. Vibrograph Plate. Glass plat* onl) of No 75 ; ^ 

i 12.5x.S5 cm.) * $0.15 

695S. Vibrograph Tuning Fork. Nickel-plated steel, 
low pitch, large amplitude «»i vibration; length, about 
2] cm., with stylus $1.25 



765S. Violin Bow. For use with sonometers, Chladni 
plates, etc $1,50 

775S. Wave Apparatus, Milvay. After Ames and 
Mb-- Excellent for illustrating the propagation of 
both transverse and longitudinal waves. Consists of 
a spring steel -trip in feet long, t.. which arc at- 
tached at regular intervals 20 metal rods carrying 
balls at each end. In the Milvay. the balls on one 
side arc painted black, on tin- other white. As a re- 
sult of this improvement, the motion of the balls can 
be followed with heater ease. The ends of the strips 
are provided with rings for suspension. When one 
mwI of the -trip i> attached to a hook in the ceiling 

and the lower CroSS-bar twisted out of place, this 

displacement travels from bar to bar throughout the 
entire length of the apparatus and illustrates very 
clearly the propagation of the transverse wave At 
tin- top the wave >s reflected, and on reaching the 
bottom it i- again reflected, so thai the difference 

between the reflection at the boundary of a more 

den-.' medium and that at the boundary of a Less 
dense medium may be studied. By depressing, in a 
vertical direction, one end of the lowest cros-har, a 

longitudinal wave maj be started $12.00 

777S. Wave Trough. For studying water wave?, 
Heavy oak with plate glass -ides, millimeter depth 
-eale at one end and black line on one tflas> 1" em. 
from bottom. Size of trough o, 3x2?xl ; " « m. Com- 
plete \\ ith paddle $40.00 
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No 785S. 



fl"~ 




No. 778S 



o 

No. 780S 



rd: A 
















No. 790S. 



No. 792S 



778S. Whistle, Galton's. For determining the highest 
audible note. The graduations indicate in 1/10 nun. 
tfie length of the vibrating column of air $6.00 

780S. Whistle. As used in Millikan and Gale's Com 
For studying the fundamentals of closed pip< 
Glass, 25 cm. long, 2 cm. diameter, with sliding pi 
ton; glass mouth; $1.50 

785S. Wire Spiral. For illustrating progressive wai 
motion. A helix of brass wire 2 cm. in diamet 
and 130 cm. long, unstretched, with loop on each 
end $2.00 



790S. Xylophone. Eight bars of wood, sounding the 

octa\ e, suspended by cords, with w< »oden ham- 
mer $2.25 

792S. Gamut Bells. For demonstrating the exact 
pitch of each note in the chromatic ind there- 

fore, a valuable adjunct in the study of sound ii 
p] al laborator It is also an excellent device 

u use in the teaching of music and for this purpo 
a large number arc now being used with good suc- 
cess in the Chicago schools, Made of the ? id 
steel perfectly tuned and producing pure, clear and 
mellow tones. There are 2 ; plal two chi 
niatic octaves from A below middle C to A 
above treble staff. Complete with two rubber ham- 
mers $7.50 
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Standard Laboratory Supports 



The outstanding features of these supports are: 

First: Interchangeability. All parts have standard 
thread-, therefore, any parts of our make or any other 

tke with corresponding threads are interchangeable. 
In other \\.>r<U our tripod designed for our 13 nun. rod 

Second: Large Variety. Our line offers a complete 
of >»rt^ for almost every laboratory purpose, 

Third: Accuracy. Bases arc so faced and rods so 
! that when screwed together the rod locks 

urely on the base and stands perpendicular to the 

surface on which the base rests. The holes and V 

rigs in the clamps are so machined that rods 

mped in them will be exactly at right angles to each 

other or parallel to each other, depending upon the 

style of clamp employed. Because of this accuracy, 



elaborate systems can be built up with our supports 
With every assurance that every rod will take up the 
proper position with respect to every other rod. This 
is impossible with clamps made from rough un- 
machined castings. 

Fourth : Durability. Our I>a-es, clamps, and other 
parts made of cast iron are fully protected by two 
coats of glossy black baked-on enamel. The support 
rods and all other steel parts arc first copper plated to 
prevent rusting and then heavily nickel-plated and pol- 
ished to give them a high-class appearance. These pre- 
cautions insure the utmost durability. Our supports 
have been used in many laboratories for over eighteen 
years and the fact that these supports are still almost 
as good as new in appearance is proof of the durability 
and excellence of our finislu 





Nos. 10T-15T 



Nos. 20T-39T. 



BASES 



Round Pattern 

10T. Round Base. Cast iron, black gloss enameled. 
For in mm, rod. rapped J4-20. Diameter IS 
i! $0.35 

15T. Round Base. Same as above, but for 13 mm. 
rod. Tapped 16. Diameter 14.3 cm $0.60 

Tripod Pattern 

< >ur tripod bases are made of cast iron and are fineh 

ed in black enamel. The top centre surface is 

i hined so thai a rod s< rewed into it will lock rigidly 

and stand perpendicular to the supporting plane of the 

tripod. Tripod- suffixed with the letters "LS M are 

I with three nickel-plated levelling screws 



Cat. 
No. 


Article 


F..r 
R 
Diam. 

mm. 


Till 


Length 
of Leg 

cm 


Weight, 
Kilos. 


Each 


20T. 


Tripod Ba 


10 


'W' 


10.8 


0.6 


$0.50 


25T. 


Tripod Base 


13 


H-16 


13.7 


1.2 


.70 


28T. 


Tripod Base 


13 


tf-16 


15.7 


1.9 


.90 


30T. 


Tripod Base 


19 


12 


15.7 


1.9 


1.00 


31TLS. 


Tripod Ba 


19 


',-12 


15.7 


1.9 


1.75 


35T. 


Tripod Base 


19 


54-12 


19.8 


2.9 


1.35 


36TLS. 


Tripod Base 


19 


-12 


19.8 


2.9 


2.10 


37T. 


Tripod Basi 


30 


10 


28 


9.S 


4.25 


38TLS. 


Tripod Base 


30 


-10 


28 


9.5 


6.25 


39T. 


Tripod Base 


30 


m 


42 


20.5 


10.00 


40TLS. 


Tripod Base 


30 


■10 


4 J 


20.5 


12.50 
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Rods of All Kinds 




Nos. 131T-159T. 

Mack- oi Bi mer sti - I, «. opper-plated to prevent rusti and nickel-plated. Every rod is square shouldered 
t<. fit the facing of bases securelj and stand firmly in a perpendicular position Hie thread data given below has 
reference to the diameter of the threaded portion and the number of threads per inch. Any rod will fit any 
bast having the same thread and any rods having the same threads are interch le. 



Round Rods — 10 mm. Diameter 



Round Rods — 19 mm. Diameter 



Cat. Xc 


Articli 


Length, i 


i i ad 


Bach 


i ti 


Article 


1 agth , ci 


id 




< 


131T. 


Support Ri "1 


10 


54-20 


$0.20 


151T. 


Support Rod 


30 


1-' 


.65 j 


k 


132T. 


Supporl Rod 


l : 


-20 


.22 


152T. 


Suppi »rt I\< id 


4(i 


Yi i- 


.75 


•\x\ 1 


133T. 


Supporl Rod 




'" 


.28 


153T. 


Support Ri "d 




i-' 


.80 


* 


134T. 


Support k'"i 




f-20 


.35 


154T. 


Support Rod 




12 


1.10 


135T. 


Supporl Rod 


40 




.40 


155T. 


Supporl Rod 


Km 


l 


1.30 












156T. 


Support K« »d 


125 


-12 


1.60 1 






Round Rods- 


— 13 mm. 


Diameter 






Round Rods- 


— 30 mm. 


Diameter 




jn a J>< 


141T. 


Support l\"<| 


20 


\i 16 


.30 














142T. 


Supporl R< "1 


4(i 


1 6 


.45 


158T. 


Supp< >rt Rod 


100 


-10 


3.75 1 


■ . 


143T. 


Supporl Ri '<1 


-,(i 


16 


.50 


159T. 


Support Ri "i 


160 


,-lM 


5.50 1 




144T. 


Supporl Rod 


80 


16 


.75 












^ ■ 


145T. 


Supporl Ri >d 


100 


16 


.90 


















ross 



Rod: 



lor us< .i- horizontal rods in connection 
with t\\<> vertical rods mounted in flush plate- 
or table clamps. I In support system mosl 
commonly employed on laboratory tables 
consists of: Two No. 113T Flush Plates 
1*) mm., two 1561 Round Rods 125 cm. bj 
19 mi . two No 661 Right Angle * lamps, 
and one i 162T Cross Rod 125 cm. by 
19 mm Whi - e flush plates an nol u i d the 
following support system i- employed: Tv 
No 80T I aide I lamps, two No 156 I Round 
Rods 125 cm bj 1 IJ mm., two No. 661 Right 
Ingle Clamps, and one No. 163T < ross R 

i in. bj 19 mm. Made of Bess< n < r -u ■« I. 
copper-plated to prevent rusting and nickel 
plated. Moth nuls of tli« se rods are rounded, 

I H . 19 nun. 

I at No I61T 162T L63T 

Length, cm 100 125 185 

Each $1.35 1.65 2.25 




Each 



Nos. 161T-163T. 
(in use). 
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Nos. 174T-175T. 




No. 472K. 

Square Rods — 19x10 mm. 

One end is turned to diameter of 19 nun. for a dis- 
tance oi 6.S cm, Useful in connection with No. 47JK 
and No. 474 K End Supports tor building horizontal 
il iimk-r ami optical benches, the rounded portion 
Tnitting the support attached to it to Ik- adjusted so 
to take the wobble «>ut of the bench when not re-t- 
in lj on a perfectly level surface. I leavily coppen d, 
mckel-plated and polished. 

Cat. No 174T 175T 

Length above shoulder, cm 1-0 --'» 

Each $5.00 8.25 



Graduated Rods — 19x19 mm. 

niie a^ above, but graduated in millimeters, each 

centimeter being numbered. 

Cat. Xo 452K 453K 

Length above shoulder, cm U" 220 

Length graduated portion, cm ino 200 

Each $12.75 18.00 




No. 474K. 



End Supports 

472K. Support, End. For hi tiding < rradtiatcd R< ids 
N'os. 452K and 453 K rigidly in a horizontal position. 
Two are required t<> build up an optical bench. 
Made of cast iron, japanned. Each $0.90 

474K. Supports, End. Will hold two 1*' mm. round or 
square rods 7.5 cm. apart and IS cm. above table. 
Useful for building up double rod optical bench* ~ 
< Inc support is provided with a nickel-plated leveling 

sen w- Per pair $5.00 




No. 472K (in use) 





No. 474K (in use) 
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CLAMPS OF ALL KINDS 





No. 630C. 



No. 44T. 




Nos. 715C-720C 









No. 443E. 



No.448E. 








No. 45T. 



No. 51T. 



No. 51T (in use). 









44T. Clamp, Bridge Form. For use on optical benches 
and photometers made up of two 19 mm. square 
rods held 7 5 cm. apart in end supports like our Xo. 
474K. Has position index, vertical hole Hi mm. in 
diameter, and lateral hole 13 mm. in diameter. Black 
gloss enameled, nickel-plated screws $5.25 

630C. Clamp, Condenser. With adjustable jaw. For 
Mippomm; barometer tubes, Boyle's law tubes, etc. 
This clamp is shown in use in Support No. JUT. 
Will hold object- 40 nun. in diami t< I Mounted on 
8 mm. x 30 cm. nickel-plated rod $0.60 

715C. Clamp, Condenser, Universal, Small. Iron fin- 
ished in black japan. For condensers, etc., the jaws 
adapt themselves to irregular object- For object- 
1 niches or less in diameter. Rod 6 inches lonn. 
** inch diameter; for Fastening to rod of support bj 
means of our No. 665C Clamp Holder $0.60 

720C. Clamp, Condenser, Universal, Large. Same as 
No. 715< . but for objects 2 1 .- inches or less in diam- 
eter. Rod S% inches long, diameter y 2 inch $0.80 

443E. Clamp, Electrolysis Apparatus. For clamping 
anj form ol electrolysis apparatus like our No. 4241 
No. 428 E. No 433E or No. 438E to a support rod V 4 



inch or less in diameter Tl -t satisfacti 
clamp of its kind on the market. I and hoi 
the apparatus firmly without da of break- 
age $2.50 

448E. Clamp, Electrolysis Apparatus Connector. 
Consists of insulating bar with two double bindii 
posts Provided with clamp for attaching to support 
rod 19 mm. or less in diameter. Excellent for U 
in connecting sources of current with electrolysis ap- 
paratus It takes the strain off the electrode-, thus 
protecting them against injur;. $1.50 

45T. Clamp, Extension or Parallel. With two V- 
openin^-v For clamping rods of the same or diffi 
diameter parallel to each other Vise for extendi 
the height of supports by clampii one rod abo 1 
another Fits rods from 1(1 to 19 nun, diameter 
Black rIoss enamel, nickel-plated screws. . $1.00 

SIT. Clamps, Extension or Parallel. With Two 
Round Holes. Same as No. 45 T. but more CO 
Will hold rods more rigidly. Black gloss enamel, 
nickel-plated screws. Made in three size 

Cat. No 51T 52T 53T 

For rods of diameter, mm 1" 

Each $0.75 .85 1.40 
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Nos, 650C-655C. 



No. 660C. 



No. 365S. 



No. 54T. 








No. 70W. 



No. 55T. 



No. 49T 



No. 407K. 



650C. Clamp, Holdawl, Small. Made of iron and 
Steel, finished in black Japan, nickel-plated screw. 
Meets practically every laboratory requirement. 

Holds condensers, small or large tubes, funnels, 
bottle-, flasks, test tube-, telescopes, meter sticks, etc. 
Rubber tubing can be easily slipped over jaws to 
protect delicate glassware. To facilitate clamping 
the movable jaw is made to open automatically as 
the screw is turned back. Will clamp any object up 
to 2' 4 inches in diameter; distance between end 
jaw-. 3 'a inches; rod 6 inches long and iVi inch in 
diameter; for fastening to support by means of our 
No. 665C Clamp Holder $1-65 

655C- Clamp, Holdawl, Large, Same as No. 650C. 

but for clamping articles up to 3# inches in diam- 

ter; distance between end jaws, 5% inches; rod 

inches $2.25 

660C, Clamp, Holdawl, Adjustable. Similar to above 

clamps, but constructed so that distance between 

end jaws can be varied from V/i to 6 inches. For 

lamping objects up to 3 ! :i inches in diameter; rod 

ini hes long and T < inch in diameter $4.50 

365S. Clamp, Knife Edge. Has metal prism 8 cm 
long provided with clamp to fit table tops 6.5 cm. 
thick or less, Will hold its edge and therefore supe- 
rior to WOOd prism. Designed to project beyond 
edge of table top v Q weight pan may be suspended 
from test rod without drilling hole in table top. $0.75 

54T. Knife Edge Rod, For use a* a knife edge sup- 
port in connection with No. 85T Table Clamp. 10 
m long x 13 nun. square. Half the length is turned 

to 13 mm. diameter so that the rod may be rotated 
in the clamp to any desired position. Nickel- 
platcd $0.60 



70W. Clamp, Kling. For holding charts, map-, pic- 
tures, bulletins, books, etc. The greater the pull or 
weight the more tightly the cam grips the object. 
Securely holds the thinnest sheet of paper as well as 
objects up to 1 h in. thick. The most useful clamp 
on the market. Complete with screws for attaching 
to walls or bulletin boards Per pair $0.50 

55T. Clamp, Meter Stick, Milvay One-Way Form. 
For holding a meter stick or other scale about 26 
mm. wide- bj 6 mm. thick parallel to a support rod. 
Will clamp on any support rod 8 to 19 mm. in 
diameter. Face of meter stick is held about 2.5 cm. 
from center of support rod. Black enameled with 
nickel plated screws $0.65 

49T. Clamp, Meter Stick, Milvay Two-Way Form. 
For holding a meter stick or other scale about 2<> 
mm. wide by 6 mm. thick either vertically or hori- 
zontally. Will clamp on any support rod 8 to l r ) mm, 
in diameter. Face of meter stick is held about 3 cm 
from center of support rod. Black enameled with 
nickel plated screws $1.25 

407K. Clamps, Optical Bench. For holding lens hold- 
ers, screens, illuminants, etc., vertically on optical 
benches. With central indicator which will be found 
valuable in quantitative work with graduated optical 
benches. The V-groove is extra wide, allowing 
clamp with accessory attached to sli'K easily along 
the bench rod. These clamps are shown in use in 
illustration No. 472K. Black gloss enamel, nickel- 
plated screws. Made in two sizes. 

Cat. No . 407K 408K 

Hole for rods of diam., mm 1" 13 

V-Opening for sq. rods of diam., mm.. 1° 1'' 

Each $1.00 1.65 
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' 



No. 794R. 



No. 56T. 




No. 795R. 







No. 57T. 



No. 58T 



No. 65T. 



No. 70T. 






No. 72T 













56T. Clamp, Parallel-Jaw. Brass, nickel-plated, with 
inner surfaces ol jaws file cut. t onvenieni for hold 
ing square or round objects such as: balls, mirrors, 
scales, burettes, glass tubes, etc. One jaw is pivot< d 
and its angular position with refcrena to the other 
is adjustable by thumb-screw, - ressure 
causes this pivoted jaw to open automatically when 
the thumb \ is turned ba< Maximum opening 
' jaws, ; cm. Mounted on rod in mm diameter x 
i hi- long $2.85 

794R. Clamp. Pendulum. Metal. New Model. Grips 
and holds th< finest thread ecurelj as a heavy 

• ord Slip] is impossible . I i lips mat* h 

perfectly. I his gives • ■ .:■ I points of susp< >ns 
and makes it i to determine exacl lengths 

pendulums. Upon turning the thumb s< n w the vu 
Iik( clips open automatically. The insertion of sus- 
pensions ai ljustments as to length can therefo 
be a plished with utmost i Has none of 

the dis ol other makes no I e plat 

to slip out of their guide pins— no indefinite points 
oi susi I an be used on any vertical or hori- 

mtal support rod 1 <J nun or less in diamet 
i lai li d arm are of iron— black enameled; 
and umbsi 1 1 nished in whit* nicl* 

plat* $1.00 

795R. Clamp, Pendulum, of Wood. Jaws are h< 
together by two I thumb Total lengtl 
M ' m $0.45 

57T. Clamp. Right Angle with Two Round Holes. 

Brass, i [-plated, for holding two 1 • » mm. rods 

tly at right angles to each i $0.75 



58T. Clamps, Right Angle. With V-Opening and 
Round Hole For hol< two rods at right angl 

\(<s. 58T an<I 60T ari tensively used on op 
benches and are therefore provided with positi 
licati 

I at. No 58 l 59T 601 61T 

I lole For rods of diarn . 

_ 6 10 13 19 

V-< Opening for rods 

diarn., mm 19 13 

Each . $1.25 .75 .90 1 

65T. Clamps, Right Angle. With Two V-Openings. 
For clai rig rods at right ai to each other. 

Shown in use in illustration No 211 I Black 
enamel, nickel-plated screws. Made in two sizes 
Cat. Nfo 65T I 

I ■'» >r rods up to diaim. mm. - 13 

Each $0.80 .95 

70T. Clamp, Swivel or Universal. With two V- 
1 ipenii For * lamping two n id - at any d< 

tgle. May als< i be used as < ti ; I 
Parallel ( lamp or Right Angl I lamp, I 
useful for supportii - mirrors, pulle: \ and h 

upports in any con< n. Fits all 
from 1" to 19 nun. in diamcti i Blai k - 
eled, nil kel-plated 51 rcw - $2.00 

72T. Clamps, T-Type. For two rod equal diam- 

eter ai i ight ai in ti ime plane, l^-n k \ ' 

enameled, nickel-plated si n 

Cat. No 72T : 

! or n »ds up to diam., mm 13 

Each $1.00 1.50 
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No. 75T. 



No. 80T. 



No. 85T. 



75T. Clamp, Table. With Broad Flange. For clamp- 
g to the edge of a table top 10 cm. thick or less 
and lot supporting a 13 nun. rod in a vertical 
position. The extra large flange — about 6.5x8.5 cm. 
—does not mar the top and gives increased stability 
Shown in use in illustration No. I74B, .. $0.85 

80T. Clamp, Table. With Broad Wooden Jaws. De- 
signed for clamping to edge of a table top — 8.5 cm. 
thick or less — and for supporting a 1 ( > nun. rod in 
a vertical position. The extra large law — top and 
bottom — impart the greatest possible stability and 

prevent injury to the table top. Two of these 

clamps, two Xo. 156T— 125 cm. x 19 nun. Rods, 
two ^ \"o. i •<• f Right Angle Clamps and one N 
1621 Cross Rod 125 cm. \ 1 ( > nun. is standard 
equipment on many physics tables. Black gloss 
enameled, nickel-plat. rnvs $2.75 



No. 87T. 



85T. Clamp, Table. With Two V-Openings. For 
table top k cm. thick or less. For holding 10, 13, or 

l 1 ' nun. round or square rods. Under side of upper 
jaw is ground smooth — will not injure table top 

I he vertical V-groo\«* is 13 cm. long, the horizontal 
7.5 iin., hence they will hold rods rigidly in cither 
plane. Made of japanned iron, nickel-plated 
-crews $2.40 

87T. Clamp Telescope. For holding telescopes and 
other round oi square objects, from 2 to 5 cm. in 
diameter, liable t<> be injured by too great pressure. 

A Soft leather Strap holds ohjeets securely. The bot- 
ioiii of the clamp is also tapped for a support rod 
in mm. in diameter tor carrying a scale. Mounted 
on a nickel-plated steel rod 2" cm. long and 13 mm. 
diameter; all other parts are made of hrass . . . .$4.00 




No. 85T. 

(Holding a rod in 

horizontal position) 



No, 85T. 
(Holding a rod in 
vertical position) 





No. 87T. (In use on ordinary 
laboratory support) 




No. 87T. 
(In use on stand tube support) 
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No. 1009R. 



1009R. Clamp, Tension, Stone's. Improved form. 
1 or use in experiments on composition of fore 
resultant of concurring forces, error of spring bal- 
ance, laws of lever and i xperiments in which 
it : necessary to maintain a strain on a wire or 
cord. An i r clamps the cord or wi 
securely! and when raised allows the tension to be 
easily reduced or increa Black gloss en; led 
iron, imk< 1-plat' ts table top 7 cm. thick 
or less $0.80 

101 1R. Clamp, Tension. Milvay, New Adjustable 
Form. old eccentric lever types have two 

drawback 

1. The tremendous leverage so easily applied cuts 
the string. 

2. The height of the string above the table cam 
be varied- 
In the Milvay the broad locking surfaces make 

it impossible to cut the string no matter how much 
p: ire is applied. The height of the string above 
the table can be varied through a range of 5 cm. so 
that it will lie parallel to the table and close to the 
paper. Your students will, therefore, get better re- 
ults in their work on composition of forces, re- 
sultant of concurring forces, etc. The new stri 
locking devici so affords an easi :uicker and 
nicer mean- of adjusting the tension. Made entirely 
of metal, finished in black enamel, fits table tops 
7 cm. thick or less $1.25 




No. 1011R. 



Plain Collars with Set Screw 

For clamping on support rod ath -cope 

clamps, platform>, etc., to prevent change in t! 
vertical adjustment while they art* being moved ab 
in a hor tal plane. All sizes of brass, nickel-plated. 

Ca1 No ...91T 93T 

For rods of diameter, mm 1" 13 19 

Each $0.60 .65 

Hook Collars with Set Screw 

These are a great com rice in pull xperin* 

They permit quick mbly and adju I of puJ 

nbinations on the cross rods of any I ratory sup- 
port Unlike other mak r hook collars 
because of their i bodies, accurate fa< 

lovable hooks may also be used a< plain ars 

to prevent change in the vertical adjustment of U 
scope clamps and platforms while t! ing 

moved ab< :i a horizontal plane. Ml s of brass 

u ith nickel finish. 



Cat. No 10 IT 

For rods of diam- 

er f miii 10 

Each $0.75 



2T Ki3T 104T 



■f 



N« 



Plus 



in 

<is 






13 
.80 



19 

.85 



30 
1.50 







No. 91T. 



No. 101T. 




Nos. 101T-104T (in use) 
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Nos. 111T-113T 




No. 425K. 








No. 424K 



No. 115T. 



Flush Plates 

HIT. Flush Plates. I !ra-s ( non-magnetic), nickel- 
plated, polished top. For holding support rods per- 
pendicular to the table top. Designed to be set 
flush in the table top. Price includes necessary 
SCrev 

Cat. No HIT 112T 113T 

Diameter, mm 35 48 70 

For rods of diameter, mm... 10 13 19 

Size of thread #-20 ^-16 J4-12 

Each $0.60 .70 1.25 



.ens 



Hold 



ers 



425K. Lens Holder, Farwell-Stifler. Universal in the 
strictest sense of the word. Spring pressure applied 
against the movable jaw securely holds any lens, 
reen or mirror up to 75 mm. in diameter. Both 
jaws have deep V-grooves in them. Tin se V-gmmi 
automatically align screens, lenses, or mirrors in the 
central plane of the holder, which plane coincides 
with the index line on the clamp holder. In view of 
this construction the optical distance between lens< 
mirrors and screens are accurately indicated on the 
graduated bench rod and accounts for the excellent 
results obtained when these holders are employed. It 
will also be noted that the sides and jaws of the 
holder, being straight, form a perfect rectangle, the 
base of which 75 mm., being twice the width of 
screens most commonly employed in optical experi- 
ments. This permits of placing the screens on either 
the right or left half side of the holder — an essential 
requirement in an experiment on the focal points of 
thin convex lenses, etc. No lens holder offers so many 
[vantages. Mounted on a 10 mm. x 15 cm rod. .$1.25 

424K. Milvay Universal Screw-Action Lens Holder. 
Physics teachers familiar with the shortcoming of 
other lens holders will quickly recognize the excep- 
tional merits of this new type designed by US after 
an exhaustive studv of all other forms 



1. The full and simultaneous motion of both jaws 
IS controlled by a few turns of a single thumb 
wheel. 

2. It is easily manipulated with one band, leaving 
the other free for the insertion or removal of the 
lens or other object. 

3. It holds every object, regardless of size, firmly 
and securely with a tension always under the full 
control of the operator. 

4. There are no springs, hence no uncertainty or 
variation in the grip on different sized objects. 

5. It will hold any size lens, mirror, grating, or 
screen from 25 to 10U mm. in diameter. 

6. It will hold square as well as round objects. 

7. It will hold thick edge as well as thin edge 
objects. 

8. It will always, regardless of size, hold all ob- 
jects with their optical axes very closelj in the same 
position. 

9. It lias no awkward or clumsy projecting parts 
so bothersome in other forms, especially when hold- 
ing small lenses, mirrors, etc. 

10. It is a perfectly symmetrical holder consisting 
of a minimum of parts, hence very compact and ex- 
tremely pleasing in appearance. 

Made of brass, finished in optical black and 
mounted upon a nickel-plated steel rod 10 mm. 
diameter by 15 cm. long. The excellent design, 
fine construction, elegant appearance and great con- 
venience of this new lens holder will appeal to the 
most critical buyer and user of physical appara- 
tus $2.00 



Leveling Screws 

115T. Leveling Screws. Black gloss enameled iron 
base, nickel-plated screw. Range of adjustment from 
50 to 75 mm. Convenient for accurately leveling any 
board or glass plate holding apparatus. Per set 
of three $3.50 
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|-« APPARATUS CO, 

No. 180T. 





No. 201T. 




No. 210T. 





CAGfl 

■PPARATUSCO. 



No. 185T 



Nos. 205T-206T. 





No. 211T. 



Stand Tops and Stand Tubes 

180T. Stand Top. Round iron pattern, 15 cm. diam- 
eti Turned true on top and edge and tapped to 
tit on end of a 13 mm. Support Rod- With this top, 
.. No. 251 ! ripod, No 141 I Rod, No 1& I Sta 
i ubc, an i - > lien! adjustable stand for supportii 
heavy objects is readily construe ted i ndersidc 
of top i^ finished in bla< k gloss enam< l . . $2.50 

185T. Stand Tube. \ hollow brass ni plated 

tube 20 cm. loi d to take a 13 mm. Suppori 

Rod and lock it a.1 any d< sired height, \i the lowei 
i'I of this tube is a threaded i thai fits anj 

tripod designi d for a 13 nun. rod. 1 ■ ful in buildii 
up small tabl nd stands . . $4.00 



Table Platforms 

196T. Table Platform. Round form, diai I 

cm., with V-^roov »r 10, 13 <»r 19 mm rods I 
cellenl for supporting tumblers, etc fapanned iron, 
nickel-plated i w . . . $0.75 

201T. Table Platforms. Oi japanned iron I op sur- 

fai i ground smo< »th and t\ u rhc V »n all 

ir platforms is for either 10, 13 or 1*> nun. rods 

I .it. No 201 l 2021 20 

top. cm 13 12> l£ 

Each $1.00 1.20 2.00 



V-Shaped Supports 

205T. V-Shaped Supports. ( 5< ul for support) 
tele scop* s and other objects in a horizontal positii 
M.ulf of bi a ■ l1 \\ finished, in two siz< 

Cat i -'<» ; I 206T 

I or obje( ts up to diameter of, cm 6 

( lamps on rods up to diai 13 1" 

Each $0.70 1.25 

Complete Support Stands 

210T. Stand, Adjustable. « "I Si 

ln|>, No 185T Stand rube o« 141T Rod, I m- 

20 cm., No. 21 rripod. [deal foi iupporti 
heavj apparatus from - >; to 40 cm. above table. $7.50 

211T. Support, M. G. & B. As used in Millikan, I 
and Bishi * ourse ' ons heavy tripod : 

10 mn 60 cm nickel-plated support rod. right 

angle i la ind adjustable condei lamp mount 

on a 31 i. nickel-plated rod . . $2.25 

1615C. Support, Hardwood, Schellbai h's Univi i 
I orl< lined clamp w ith l fnn ersal n nd 

istable up and down for a ran ■<■ of aboul 4 it; 
Ilhi ed m Chemical Apparatus m $2.25 

1620C. Support, Hardwood, G; Lussac's Impi 
I orni. Cork lined i with 22> inch rod. Illi 

tratcd m Chemical Apparatu $2.00 
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Miscellaneous Supplies 




E 



r 



■■ ' ■■ ■ >■■' ■ , *" 1 -j 



i i ..i. - i i i ■ _i t i TT1 



rr-n i n i i i.l t i r i 1 n r i i i i l 



No. 10W. 




No. 15W. 




o. 60 




[0.65 





TRADE 



Sealo 

Talent Applied For 



Applied 
COLD 





"FfarfMe 

Sealing" 
Wax*' 



No. 50W. 



No. 70W 



No. 604C. 



5W. Acid Proof Finish- For making the wooden top- 
laboratory tables practically acid proof. I In 
finished top will be black. This finish has been used 
with good suco ss for many years. One gallon cov- 
ers about 300 square feet Consists of two solutions. 
Per gallon i ' % gallon of each solution > $2.75 

10W. Blackboard Compass. Made of hard maple, 

polished, with rubber foot and adjustable crayon 

holder, length 17 inches. Screw adjustment at top 

perfectly and holds compass at any spread 

desired $0.90 

15W. Blackboard Drawing Set. Consists oi 24-inch 
T-square, 30-inch Straight Edge, 18-inch rriangle, 

all divided into inches, and 14-mch protractor. .$6.00 

20W. Blue Print Paper. In 10-yard rolls 30 inches 

wide. Per roll $1.25 

Blue Print Paper in pkgs is listed in Physical Ap- 
paratus — M agnetism Section. 

25W. Cement, DeKhotinsky. Laboratory, Hard. For 
cementing glass, m< tal, porcelain, etc. 

Per ounce $0.75 

Per pound 9.50 

30W. Cement, DeKhotinsky, Laboratory, Medium. 
I or a menting and insulating purposi 

Per ounce $0.75 

Per pound 9.50 

35W. Cement, DeKhotinsky, Laboratory, Soft. For 
insulating and covering electric wires, for cementing 

rubber, u oi id, h or) , etc. 

Per ounce $0.75 

Per pound 9.50 



604C. Cement, Sealo. For sealing joints in con- 
densers, extraction apparatus, other set-ups, distilla- 
tion apparatus, gas analysis apparatus, vacuum pump 

connections, etc. Also for sealing museum jars, cul- 
ture tubes, culture jars and plates; mounting botani- 
i al specimens; cementing and insulating wires, etc. 
Seals all joints leakproof. It is waterproof, flexible. 
insoluble, insulating, adhesive, non-inflammable, and 
melts at 4* mi I-\ Sets on contact with air and dries 
hard in a tew minutes. Per ounce tube $0.25 

40W. Chamois Skin. For cleaning instruments, et< 
About 9x11 inches $0.25 

45W. Chamois Skin. About 14x18 inches 1.00 

50W. Chart, Graph. Made of best grade slated can- 
vas, with just the right "bite" to take chalk. Guar- 
anteed no! to crack. Size of chart 39x50 inches, size 
of graph 36x36 inches, heavy central lines; lines are 

one nub apart and form one inch square. On plain 
moulding- top and bottom $5.25 

55W. Cheese Cloth. Standard quality, 36 inches wide. 
Per yard ." $0.15 

60W. Chimney, Argand. Glass, cylindrical, diameter 
1 |fl inches, height 8 inches $0.15 

65W. Chimney, Student Lamp. Glass, bottom diam- 
eter 1 ~* inches, top diameter I l s inches, height H) l /> 
inches $0.25 

70W. Clamp, Kling. For holding charts, maps, pic- 
tures, bulletins, books, etc. Tile greater the pull 
or weight the more tightly the cam grips the object. 
S* .-■ urel) hold- the thinnest sheet of paper as well 
Objects up tO in. thick. The most useful clamp 
on the market. Complete with screws for attaching 
to walls or bulletin board-. Per pair $0.50 






Page 369 




CHICAGO APPARATUS CO. 



gMilvay 



Miscellaneous Supplies— Section ^V 
















No. 80W. 



No. 95W 





No. 130W 



No. 135W. 



75 W. Cloth, Turkey Red. Per yard $0.25 

80W. Cord. Chalk Line. Mason's fa inch, in hanks 
of 20 feet. Per hank $0.10 

884R. Cord. Fish Line. ( otton, hard braided, black 
and gold i olor, 25 yards on card. Per card. . $0.25 

889R. Cord. Twisted Flax. Extra fine quality, useful 
in pulley experiments. Per l / 2 -\b. ball $1.00 

85W. Emery Cloth. In sheets 9x11 inches 

Abrasive No W< 00 1 

Per sheet $0.12 .12 .12 .12 

Per quire $2.50 2.50 2.50 2.50 



90W. Emery Paper. In sheets Pxll inchi 
Abrasive No 00 

Per sheet $0.05 .05 

Per quire $1.00 1.00 



2 

.16 

3.25 

1 

.05 
1.00 



95W. Fire extinguisher. Pyrene. Quart size, 14 inches 
long, 3 inches diameter. For hai ip on the wall 
of laboratory. Readj for instant use $11.50 

First Aid Cabinet is listed in Chemical Apparatus 

Si i "i'ii. 

Fish Line is listed in this section under Cord. 

100W. Foil, Aluminum. For repairing electroscop 

en In books of 25 Leaves, 5x5 ii . . .$0.25 

Foil Copper. Listed in Raw Materials Se< Hon. 

105W. Foil. Dutch Metal. Imitation gold leaf. For 
repairing electroscopes, et< In books of 2? leaves, 

4x4 inches $0.50 

HOW. Foil. Gold. Pure gold leaf for repairing elec- 
troscopes etc, In books of 25 leaves 4x4 inches. $1.25 





No. HOW. 



No. 145W 



Foil, Platinum. Is listed in Chemical apparatus Sec- 

tii hi 

115W. Foil. Silver. Pure silver foil. For repa 

In books oi 4x4 
inches $0.35 

120W. Foil, Tin. For repairing Leyden jars, 
machine^, etc. Thickn - 0005 null About 50 square 
Feel to the pound. Per square foot $0.20 

125W. Foil, Tin. Per pound $2.25 

130W. Globe, Wire Stand, Six-inch. For ge< 
clas i s or individual students 1 use. Maps const 
kepi up to dan-, showing all the latest chang< $0.90 

135W. Globes, Terrestrial. Plain d. 

Diameter, in< hes 8 12 is 

Each $5.50 9.50 32.00 

HOW. Globes, Terrestrial. Movable meridian, grad- 
uated on both sides and easily tarns to any pi >n. 
Securely held b) safety s< rev 

I h'amcter, inches 8 12 

Each $8.00 12.50 36.00 

145W. Globes, Terrestrial. I nil mounted • ibk 

meridian graduated on both sides, time hoi md 
safety set-screw . 

Diainrt. r, inches 8 12 I s 

Each $10.00 15.50 42.50 



150W. Glue. LePage's. Per ounce bottle 
155W. Glue, LePage's. Per 4 ounce can 



$0.30 
.40 



160W. Glue, Marine. Waterproof. Per ounce 
bottle $0.30 
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DR.ERNEST'S SPECIAL 

STOPCOCK GREASE 



CHICAGO APPARATUS CO 



r 



y 




No. 165W. 



No. 179W 







No. 185W. 



165W. Grease, Stopcock. Dr. Ernest's special. Made 
cording to formula of Dr. T. R. Ernest, Pro! 
Chemistry, I rane Junior College, Chicago. A rul>- 
ber ba Lse, practically neutral in reaction ami 
of a viscosity such thai it produces a perfect seal 
even under vacuum on stopcocks, bell jar-, desicca- 
tors, etc. It will not harden, or dry out. but remains 
soft and useful at all times. It is non-volatile and 
tin- re tore suitable for use in high vacuum work 
For lubricating the stopcocks of delicate- glass ap- 
paratus it has no equal. It absolute!) prevents 
sticking, u Inch frequently causes breakage in ap- 
paratus of this kind. Per tube $0.35 

170W. Lacquer, Colorless. For covering polished 
brass, copper and other metal surface 
Per ounce bottle $0.25 

175W. Lacquer, Gold. For covering polished brass 
surface. Per ounce bottle $0.40 

179W. Library Paste, Grip-fix. A clean white adhe- 
sive parked in an aluminum-jar that cannot break, 



and with a brush enclosed. Far more economical 
than ordinary paste as no water is used in it* com- 
position and it cannot dry out. It will not wrinkle 
nor discolor and a very thin film forms a clean 
quick adhe-ion of exceptional strength. 

3 oz jar $0.35 

5 oz. jar 60 

180W. Library Paste. Sanford's. Per 3 ounce -crew 

cap jar $0.20 

Matches, Safety, are listed in Chemical Apparatus 

Section. 

185W. Minerals, Washington School Collection. Con- 
tains 20 minerals and - 11 rocks, i.ood sized speci- 
mens, each labeled and placed in a separate tray. 

In neat cloth-covered case with a set of unlabeled 
duplicates $5.50 

190W. Minerals, Washington School Collection. 
Student's small specimens unlabeled, 20 rocks, 2 1 * 
minerals $0.50 
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NOTE BOOKS, ATLAS SERIES 

















■n 










■ 
































































































































































_ 


























































































































































































































































































































































































































1 
















































X 






_ 
























X_i 


























i l I 

















No. 390W 



I 



TmE 



Laboratory Notes and Qnwwp 
BIOLOGY 



5cfeooI, 

Pvp.l_ 



.Yea'*, 



Ins'-uClor. 



BECKLEY CARDY CO- 
CHICAGO 






No. 410W. 






Acci ted generally b> instructors as the ndard 
Scries tor all S< hool Subj< cts I ablets are all uniform 
in size 7 •;'.''', inches, and perforated. 

COVERS ONLY. WITHOUT FILLERS 
Lace Fastener Covers, two piece, board sides, cloth 
lii.iv— with metal eyelets Covers only (without 
fillers), any subject. Weight, :. Per set $0.18 



- it. No. 

330W. 

335W. 
340W. 
345W. 



Agriculture 
Biology 
Botany 
Chemistry 



355W. 
360W. 
365W. 
370W. 



350W. General Science 375W. 



Mathematics 

Physics 

Physiology 

Plain 

( without subj< 

Zoology 



Fillers Only, Without Covers 

380W. Drawing Paper Tablet. I taining 28 sheets 
i 1 1 .i qualit) wlmc drawing paper, with perforations 

and marginal ruling Per tablet $0.18 

385W. Ledger Drawing Tablet. ( ontai 28 she< I - 

high grade, smooth paper for pen and ink drawinj 
with perforations and i al rulings 

Per tablet ..$0.18 

390W. Metrically Ruled Tablet (Cross Section 
Paper). Containing 38 heets of metrically ruled 
paper, with heavy lines >ing a sqflare centi- 



meterj and light lines a 2 niillinn t« r sq With 

note ruling ,i\\(\ i uul Inn on opposite side; per- 
forated. Per tablet $0.22 

395W. Ruled Note Tablet. Contain 28 sh« 
tra quality ruled p; with marginal ruling, per- 
forated to fit covers. Per tablet $0.15 

400W. Unruled Note Tablet. Containing 28 
of extra quality unruled paper, perforated to fit 
covers. Per tablet $0.15 

Note Books, Complete 

Including one tablet 28 sheets heavy ruled writ 
pap< r I N \ i tablet 28 tv3 wh 
drawing paper < N i 80\* d on< set ^ ov< i with 
lace fast* ners $0.50 



1 

405 W. Agriculture 

410W. Biology 

41 5 W. Botany 

420W. General Science 



425W. Physiology 

430W. Plain 

i without subj< 

435W. Zoology 



Including i tablet 9 rn< trically rul 

paper i \« i 390W i. and one • irers with I; 

fasteners $0.40 

1 l Subjc Subject 

440W. Chemistry 450W. Physics 

445W. Mathematics 
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No. 1550C. 



No. 620W 





No. 633W. 



No. 650W. 






Paper, Blue Print, is listed in Physical Apparatus — 

.\l agnetism Section, 
Paper, Emery, is listed in this section under Emery 

Paper. 

500W. Paper, Paraffin. In sheets 12x18 inches. 

Per quire $0.30 

Paper, Parchment, is listed in Physical Apparatus 

Mechanics of Gases Section. 
Paste is listed in this section under Library Paste 

505W. Pencil Sharpener. Chicago. For standard size 
pencils, removable celluloid shavings box $1.00 

510W. Pins. Ordinary bankers 1 pins in l /i lb. boxes. 

Per box $0.75 

842R. Rope, Manila. Three-eighths inch diameter, 

ood grade, for use with large pulleys such as our 

Xo. 841 R, etc. (Orders cannot be filled for less than 

12 feet). Per foot $0.05 

535W. Rubber Bands, Assorted, in '; lb. boxes 

Per box $0.60 

555W. Sand Paper. In sheets 9x11 inches, 

Abrasive Xo <mi o 1 

Per sheet $0.07 .07 .07 .07 

Per quire $0.50 .50 .50 .50 

Sealing Wax is listed in this section under Wax. 

565W. Sewing Needles. Package of 25. 

Per package $0.11 

Splints are listed in the Chemical Apparatus Section 

1535C. Sponges. Selected quality, very soft for clean- 
ing glassware, porcelainware, etc. Each $0.20 

1550C. Stencil, Chemistry. A flexible transparent 
plate with "cut-outs" representing outlines of various 
chemical utensils. The ruling edges of the obtuse 
ngle serve as convenient guides in draw ing de- 
livery tubes. One edge has a metric ^cale for di- 
mensions. Recommended by prominent teacher- ol 



chemistry because its use eliminates bad drawings, 
sav< - time, inspires the pupils, holds their attention 
and induce- accurate thinking. Size, about 7.5x14.5 
cm $0.15 

615W. Tape, Friction. Black insulating tape. -vj inch 
-wide, best sticking qualities, in 4 ounce <3U ft.) rolls, 
in neat carton. Per roll $0.25 

620W. Thread, Cotton. White, Xo. 70, in spools of 
150 yds. Per spool $0.12 

625W. Thread, Linen. Black, No. 30, in -pools of 
JOO yds Per spool $0.55 

630W. Thread. Silk. Black, Xo. A. in spools of 50 
yds. Per spool $0.16 

632W. Toweling, Crash. Standard quality, about 17 

inches wide Per yard $ 0.30 

Per 50 yard bolt 12.50 

633W. Tumbler. Heavy glass, 73 mm. inside diam- 
eter at top, (,l <> mm. high $0.10 

634W. Tumbler, Glass. So-called Jelly Tumbler, 
with tin cover. Per dozen $0.75 

650W. Twine, Cotton. 3-ply white wrapping twine. 
Per ball $0.20 

655W. Twine, Linen No. 9. White, extra stronp. 
Per ball $0.50 

665W. Wax, Bees'. Genuine, unbleached. 

Per lb $1.00 

670W. Wax, Bees'. Imitation, so-ealU d ceresin, yel- 
low. Per lb $0.75 

185F. Wax, Sealing. Red express wax, 4 sticks to 

the pound. Per lb $0.80 

675W. Wax Tapers. 17 inches long. 

Per box of 30 $0.20 




Page 373 






■ 





CHICAGO APPARATUS CO 



ZMilvay 



Raw Material and Wire— Sec/ion D 




Raw Material and Wire 

We have listed the following materials bearing in mind the special purposes for winch these it- will 

used in the laboratory and laboratory shops and have governed our sizes and cifications according! 

quantities smaller than thosi listed will be sold. 



RAW MATERIAL 

Wire of all kinds is listed on pages succeeding raw materials. 



Aluminum 

5D. Aluminum Rod. In 3 fool length 
I liameter, inches .... Vi 

Per length $0.30 1.00 2.00 

10D. Aluminum Sheet. In square fool piei 

B. gauge No 

'I hit kness, nu hes 032 

Per piece $0.50 



1 
3.00 



30 
.010 

.35 



Asbestos 

15D. Asbestos Cement. Retort cement Ai id and fire 
prooi Used w ith electri* I ui irts, etc. In 

i ans. 

Weight, lbs 1 5 

Each . $0.35 .95 



20D. Asbestos Cord or Twine. In ; 4 ' ills 

ameter of cord in in 

Per ball . . $0.75 

Asbestos Mats. Square, cli thick 

Cat. No 5U 

Size, inches 

Dozen $0.40 



.75 

524 

6x6 

.50 



.90 
5.25 



45C. Asbestos Pad, on Plate. Round, tin bound edge, 
with ring for su m I >iai m u r, 8 inch* 

Each . $0.12 

30D. Asbestos Paper. hickness aboul .028 inch. In 

square yard | . Per square yard $0.30 

35D. Asbestos Sheet. In 42 (8 inches and in 

uai i pii i es 12\ 1- inches 

I hicl . inches & •& % 

Per piece I 12) 12 in< ;)•■ $0.15 .20 .50 

Per sheet (42x48 inches I ... .65 1.00 3.00 

40D. Asbestos Slate. [Yansi* of. A 

»n-co tor of electricity that finds manv us< 
in tin •■>- as a h^at i w • lei trical insulati 

Protects table tops from i I heat or acid Used 

ively in lain nrj shops in m; ippai 

( an I" i i or sawed the same as w I In pit 

4J\48 inch 

Thicki hes . . A 

Per sheet . . $4.40 6.00 7.80 13.50 

45D. Asbestos Slate, Square. Better than asbestos 
pad; piece 12x12? inches. 
Per square $0.50 



Brass 

50D. Brass Rod. Round. Ir >ot length 

D ter, inch* - y% 

Per length $0.15 .35 .75 1.25 

55D. Brass Rod, Square, tn 3 foot lengths, 

ui' h . $0.50 

60D. Brass Sheet. In squan Foot piece 



Thiclcm inches .01" 

Per piece $0.90 .45 

65D. Brass Strip. In 3 foot lengths. 



Per piece $0.35 .60 

70D. Brass Tubing. In 3 foot length 3 of 
all is No 18. B & S. gauge (.040 inch 

I Uai r, outside, inches ^ 1 

Per length $0.45 .50 .90 1.25 

Carbon 

Carbons for all lamp- are li-ted in Physical A 

us I m. 

Carbons r-.r batteries art I in Physical Apparal 

— E 1« i tricitj in. 

75D. Carbon, Granulated. Foi rimental pur- 
poses. Per pound $0.40 

80D. Carbon, Rod. Plain, 12 inches 1 

D ter, inches .... ^ 

Each $0.18 .18 .18 .18 .25 

85D. Carbon. Sheet. In *<<juare foot pieces. J4 ini 
thick. Per piece $3.00 

Copper 

90D. Copper, Rod. In 3 foot lengths. 

I diameter, inches 

Per length . $0.45 1.50 

95D. Copper. Sheet. In square foot piec< 
B & S gauge No .. 24 

Per piece $1.20 .90 .70 .65 

100D. Copper, Sheet, Foil. I el \ I 

gauge I 005 inch I, in piece 12 im 
Per piece . $0.35 

102D. Copper. Wire Gauze. In square fool pi< 
Mesh . 

Per piece $1.15 1.40 1.60 

Note: Ful! I ind tuNng car Uy be 

fret in lrrigth. To 1 

thi - cut in lengl i . 

they «ilJ ' 1 full I* 
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Raw Materials — Cont. 



Fiber 



105D. Fiber, Rod, Black. In lengths of about 30 
inchi 

Diameter, inches : s Ya 

Per length $1.25 3.50 

HOD. Fiber, Sheet, Black. In square foot pieces. 

I hickness, inches % Va 

Per piece $1.00 2.00 

115D- Fiber Tubing, Black. Thickness of wall A 
inch. In pieces about 30 inches long. 

Diameter, inside, inches ' 4 

Per length $0.80 1.00 

Foils of all kinds are listed in "\V section. 

Iron 

Filings are listed under Physical Apparatus — Magne- 
tism Section. 

120D. Iron, Rod, Soft. Genuine Norway Iron as 
used in electromagnets. In 3 foot pieces. 

Diameter, inches V< 

Per piece $0.25 .45 

125D. Iron, Sheet. In square foot pieces. 

Thickness, inches 1 M J* 

Per piece $0.25 .35 .50 

Lead 

130D. Lead, Sheet. In square foot pieces. 
Thickness, inches 1 ''»4 A 

Per piece $0.70 .90 1.50 

Lead Shot is listed under Physical Apparatus — Heat 
Section. 



Mica 

135D. Mica, Sheet. Best quality for insulating pur- 
poses. 

inches 2x4! _■ 4x5 4x6 

Per sheet $0.10 .20 .30 



5x7 
.50 



Nickel 



140D. Nickel, Sheet. Pure grade for chemical work. 
In square foot pieces. B. & S. gauge No. 22 (.025 
inch). Per piece $3.50 

Rubber 

145D. Rubber Cement. For connecting and patching 
rubber goods. Per oz. bottle $0.25 



150D. Rubber, Rod, Hard. Black polished, 30-inch 
len^thv [U-st quality for insulating purposes and for 
making friction rods. 

Diameter, inches H Ya 

Per length $0.60 2.00 

Rubber, Sheet or Dam, soft, is listed under Physical 
Apparatus — Mechanics of Gases Section. 

155D. Rubber, Sheet, Hard, Black polished in square 
foot pieces. 

Thickness, inches h Va 

Per piece $1.65 4.00 

Rubber Tubing, soft, all kinds, is listed in Chemical 
Apparatus Section. 

Steel 

160D. Steel, Rod, Coppered Bessemer. Round, in 4- 
\k >ot pieces. 



Diameter, inches 



H 



Per length $0.30 .45 

165D. Steel, Rod, Plain, Cold Rolled. Round, in 3-foot 
pieces. 

Diameter, inches \i l A 

Per length $0.15 .25 .35 

170D. Steel, Rod, Magnet. Round, in 3-foot pieces. 
Diameter, inches 



H Vi Ya 

Per piece $0.75 1.35 2.25 4.80 

175D. Steel, Rod, Magnet. Square, in 3-foot pieces. 

Size, inches y£ l A Ya 

Per piece $0.90 1.80 3.00 6.00 

Tin 

180D. Tin, Sheet. Pure block tin. No. 22 B. & S. 
gauge (.025 inch), in square foot pieces. 
Per piece $2.00 

185D. Tin Tubing. Pure block tin. 

Diameter, inside, inches X A 

Per foot piece $0.60 .70 

Zinc 

190D. Zinc, Sheet. In square foot pieces. 

Thickness, inches 1 '64 A t*5 

Per piece $0.35 .50 .90 

Note: Full lengths of rods and tubing can usually be sup- 
plied in pieces 10 to 12 feet in length. To facilitate shipping 
they arc cut in lengths as quoted above. On special request they 
v. ill be shippt 'I full length. 
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Nos. 210D-240D. 



Wire of All Kinds 



Prices include spools. 
No quantities smaller than those priced will be sold. 



Wire Gauge Tables 



B. & S . . 1 J 16 22 24 . 27 34 

Appro* diam., in 064 .051 .040 2 025 ij.'ij ()1<. ni4 ul (ill) ()08 006 005 I 

W. & M. gauge, Mos 16 18 20 22 24 26 27 28 

Vpprox diam . inchi s . ,063 .047 I 018 ."17 .016 .014 

Musi< b '- 00 01234567 

Vpprox diam., inches 008 .009 .010 .011 012 .013 .014 016 .018 

Music gaug( NTos 8 9 10 12 14 18 23 2'. 

Approx. diam., inches 020 022 024 029 mi 051 .0 




200D. Wire. Aluminum, Soft. '"'' pure, [n -i ts of 200 feet. 

Sizes, B. & S. gauge 16 18 20 24 26 30 

Diameter, inches 051 .040 032 .020 016 13 110 

Per spool $1.65 1.50 1.25 1.15 1.00 .95 .90 

210D. Wire. Brass, Bare. Spring temper, on 4-ounce spools 

-. W & M . . 18 20 24 26 27 34 

Diameter, inches 47 035 028 .023 .018 "17 I.. .014 .01 010 .(* 

Feet, p< r s\ 1 13 33 47 108 V 07 237 15 78 

Per spool $0.25 .25 .25 .30 .35 .35 .40 .40 .45 .50 .65 1.00 

220D. Wire, Chrome-Silicon-Steel, Bare. An alloy wire that will r< oxid and • >n much I 

than ni >me alloys. S i deterioration from high temperatures (2000 I 1100 I 
non-corn I - I for constru coils and heating de^ 

that oj r. rempcraturc ficicnt for 1 1127. Melting point 2750 I- or 1510 C. 

32 

[0 00 .004 

J0 10200 40810 6 i 

3900 i 24380 105 

1.50 1.75 4.25 5.50 



22 


24 


28 


02 


1 121 1 


013 


1019 


163 


4112 


61 


i5 


24 


2.00 


2.25 


2.75 



B & S. Gauge 20 

Diai , inches 032 

Ohms per 1000 feel 770 I-'.. . 638 

Feel per pound 

Per 4 oz. spool Si. 75 

Per 1 02. spool 

225D. Wire, Chromel (Nichrome), used in making resist; 1 he 1 In- i- wire o 

•sed of nickel and chromium; it has a meltinj in! ol !. ; - I and i resi tai oximarii 

the resistance ol platinum. In 4 oz. -i 1- 

B 8 V,, 22 24 js 32 38 

Per spool $1.75 2.00 2.25 3.00 3.50 3.75 7.50 12.00 

230D. Wire, Copper, Annunciator. Foi call bells ann tor wiring, et< Double cotton covered and | 

afnn« S M in l-lb. i oils onl 

Size, B. & S, 16 

Approx. feet per pound. 105 

Per pound coil $0.65 

240D. Wire. Copper. Bare. I temper on 4 ounci .Is. 

W. & M. ga 16 20 24 

Diameter, in. hes .04 035 .02 

Fe< t per spool 13 32 108 

Per spool $0.25 .25 .25 .30 .30 

250D. Wire, Copper, Double Cotton Covered. CD. I I Magnet Win I 

B. & S igi 16 18 24 27 

Diameter, inches 051 4 2 020 16 "14 

Per 4 oz. spool $0.36 .40 .40 .45 .50 .65 .75 

Per lb. spool 1.10 1.15 1.20 1.30 1.60 2.00 2.40 

255D. Wire. Copper. Double Silk Covered. (D S I Magnel Wire.) 

16 20 22 21 J'. 27 

Per 4 oz. spool $0.45 .50 .55 .60 .80 .85 .95 



192 
.30 



2/ 
(117 

.35 

28 
.013 

.75 
2.60 



016 
237 

.40 

.010 

.85 

3.15 



18 
165 

30 
014 

.45 
1.00 



.90 

32 
.013 
378 

.50 
I 

006 

1.50 



22 
1.00 

010 

.75 

36 
1.90 



1.25 

1.00 

4(1 
3.10 



1.00 



1.30 



1.70 



2.10 



2.50 



4ii 
3.00 






260D. Wire. Copper, Enameled. In 4 ounce and 1 lb -: Is 

B ■ Mo 

Diameter, im hes ...... 016 

Feet per 4 oz. spool . 

Per 4 oz. spool $0.35 

Per 1 lb. spool 1 00 



.013 
512 

.40 
1.10 



.010 
.45 





.in 

.75 
1.75 



40 



1.25 
3.00 
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No. 270D. 



270D. Wire, Copper. Lamp Cord. Green-Yellow twisted pair lamp cord— the cord in most general use for 
pendant switches and drop lights. (Orders cannot be filled for less than 12 feel I 

& S. gauge No *J \° 

Per foot $0.05 .05 

280D. Wire, Copper, Rubber Covered. (Orders cannot be filled Tor less than 12 feet.) 

B. & S. gauge No..... Vr' 

I Jiameter, inches i less insulation I •*» i 

Per foot $ - 05 






1 

8 oz. 

400 

2.00 

.25 



» 

— 

8 oz. 
340 

1.60 
.30 



3 
8 oz. 

220 

1.40 

.35 



290D. Wire, Fuse. 

Amperes 

Size of spool- 4oz. 

Feet per spool 500 

Per spool $2.00 

Per 25 feet 25 

Per 10 feet 

300D. Wire, German Silver, Bare. 189! nickel spring temper. 
I Nickel-Silver Wire.) 

Sizes B, & S. gauge 16 

Diameter, inches 051 

Feet per 4 oz. spool $3 

Per spool (4 oz.) $0.45 

Per spool (1 oz.) 

310D. Wire, German Silver, Double Cotton Covered. 

Siz< B & S. gauge 16 * K 

Per spool (4 oz.) $0.75 .80 

Per spool (1 oz.) 

320D. Wire, Lead. Diameter r , s inch. (Orders cannot be filled for less than 6 feet) 

325D. Wire, Manganin, Resistance. Used in making the highest grade measuring insti 

Resistance Bi etc. Tin- is an alio} wire composed ol manganese, nickel and copper; 

,, oe ffi ( ,,.,,. .,, i c of ,00001. Double cotton covered. 

B. & S. gauge X" 



18 

(I4U 

.50 



20 

032 

83 

.55 



22 
(125 
1 32 

.65 



24 

.020 

210 

.70 

.30 



26 
.016 
334 

.75 
.35 



27 
,014 

421 
.80 
.35 



5 
1 ll>. 
168 

2.00 

.20 



28 
,013 
531 

.80 
.35 



6 
1 lb. 

145 
2.00 

. 

.25 




.010 

S44 

1.00 

.40 



10 

l lb. 

82 

1.75 

. ■ • 

.30 



32 
,008 
1 342 
1.10 

.50 



1 ; 
1 lb. 

53 
1.75 

.45 



34 

.00" 

2133 

1.35 

.55 



14 

iw, 4 
.05 

40 
1 lb. 

17 
1.50 



36 

.005 

3392 

1.50 
.60 



1895 nickel. I Nickel-Silver Wire.) 
20 22 24 26 28 30 
.90 1.00 1.25 1.45 1.75 2.00 
35 .45 .50 .60 



32 34 36 

2.25 2.80 3.25 

.65 .75 .90 

... Per foot $0.05 

uments such as: 
it has a tempera- 



Per oz 

326D Wire. Manganin. Resistance, same as No. .\2i\), hut double silk coven 

B & S. Gaug. No 22 " ><• « 

Per oz S 1 - 00 

Wire. Nickel Silver. See German Silver \\ ire listed above 

330D. Wire, Piano. Steel piano wire on small spools. 

izes. Music gauge "" 

Diameter, inches 008 .009 

Feet per spool -'• ' f > 

Per spool S0.25 - 20 

340D. Wire, Piano. Steel, in ' j pound rolls. 

Music. LN.UUe X 



24 
1.10 



1 

.010 

14 
.20 



26 

1.25 



2 

nil 

12 

.20 



28 

1.35 



3 

.1)12 

12 

.20 



30 

1.50 






Diameter, inches .„ - r 



Per roll 



$0.65 



9 
022 
.65 



10 

124 
.65 



.013 

12 

.20 

12 

028 

.65 



32 

1.75 



5 

,014 

in 

.20 

14 
.032 

.60 



34 

2.00 



6 

,016 

10 

.15 

18 

.1)41) 
.60 



18 

$1.00 

36 

2.60 



7 

.018 

8 

.15 

23 

.051 

.50 



20 

1.05 

38 

3.50 



8 

.020 

8 
.15 

26 
.063 

,50 



350D. Wire, Picture. Standard steel picture wire in packages of 25 yards. 



No. 1 



Wire. Platinum, is listed in Chemical Apparatus Section. 
360D. Wire, Steel. Soft black annealed si 



Feet per spool 24 

Per spool SO. 15 

370D 



18 


20 


22 


24 


26 


27 


28 


30 


147 


.035 


.028 


.023 


.018 


017 


,016 


.014 


4S 


78 


11" 


180 


2- 18 


300 


338 


463 


.15 


.15 


.15 


.15 


.15 


.15 


.15 


.15 



Wire Tinsel. Single conductor cordage for push buttons, annunciators, telephones, e 
t< Consists of 16 strands of copper tinsel twisted together and covered with an inner 
n cotton Very flexible. Conductivitj equal to Xo. 21 B. & S. gauge copper wire. 



gree 

filled for less than 6 yards I _ 

MOD. Wire, Zinc. Diameter. \ \ inch. ( >rders cannot be filled for less than 3 feet I 



Per package $0.20 



32 34 

.013 .010 .009 

730 134 2860 

.20 .20 .25 

lectrical apparatus, 
and outer braid of 
i < Irders cannot be 

Per yd. $0.10 

Per ft. .15 
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TOOLS 




No. 400D 




No. 415D. 



No. 410D. 



HMHJtMEOSTECl 
SrtOLMO JAWS 



ADJUSTABLE 
COLLARS 




1 



RfiJTMT RflJOCT 
LONG TOX STEEL 

dogs with urarTE 



000P FORGED SOCKET 



No. 430D. 




No. 435D. 



400D. Anvils. Stei I I • - 

Weight in pounds 15 50 

Each , $5.75 14.00 

405D. Anvil Bench. Goodell-Pratt. This anvil will be 
found very convenient and pra I il for use niton ai 
tool-maker's b< nch; has planed and squared surf: 
milled gro< and slots; in fact, the faces of tl 
tool an sufficiently accurate to admit of it. being 
used -i- a surface plate for laving out small woi 
•» . 2 niches $4.40 

410D. Auger Bits. Set of thirteen, in hardwood ci 
1 ; to 1 inch by sixteenths oi an inch.. . $8.00 

415D. Bench Table. Goodell-Pratt. A convenient 
tabic or sun'a plate ; in< in diai r and ad- 
justable from 4$^ to 6j4 indies high Top turned 
.md polished and practically true., $2.75 

420D. Bit Brace. Plain, polished steel shank, pol- 
ished 0( tagon ' slei ed hard* i 

head and handli ' jaws, 8 in. sweep.. $2.20 

425D. Bit Brace. R; t. Has steel-clad heads that 
in on roller bearings com d in dusl pro,,! com- 
partments. Handles run in adjustable collars, Hard- 




No. 425D 




No. 440D. 

wood heads and handles finished in mahof 
enamel. Forged steel p, chuck socket, and shell 

of malleable iron, forged ja .bucks hold all 

of square shank bits Exposed parts polished and 

ni' keled ; 8-inch sweep $4.40 

430D. Bit Brace. Ratchet. Goodell-Pratt. I 

chuck holds round, square or t. nks 

ratel Large ca takes 1 

brace shanks. Chuck jau - and shrll natural bard- 

ened steel. Ratclu t is shifted by tui knurled d 

n end of shank. Ratchet socket i i d enamel 
Stt-el-clad ros od bead on roller bearin 

wood He running on adj collars; highly 

dished nickel-plated finish on th< • -■■ 
1 0-inch sweep .. ...Each $7.00 

12-inch sweep .... Each 7.20 

435D. Chisel, Cold. Length 6 inch* ' de Vi i 1 

- ■ -ocl -juality .$0.25 

440D. Clamp, Adjustable ( ell Pi A 

i torj clam] I or mediui If- 

adjust; Thi 

bar measure in 10-inch $2.30 




No. 



l 



No. 



>:W. Chan 

• C pa 

; 

I 

uaCu . 

Clam 
So... 



Cross 

■ ■< 

p er sheet . 
Per quire 



Per 



yard . 
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smnj OW 




sanJ'O 






'tTUUI 



KB 



No. 445D. 



No. 450D. 




No. 475D. 











No. 500D. 



No. 510D. 



No. 505D. 



50W. Chart Graph. For full description and illustra- 
tion see page 369. 

445D. Clamps, Standard. Malleable iron, solid steel 
screw with su ivel head. 

Opening, inches 3 4 6 

Each $0.45 .60 1.00 

450D. Clamps, Hand Screw. Selected maple jaws, 
hickory screws with saw cut threads. 

-o 450D 451D 

Length of jaws, inches 8 10 

pening, inches -J 5J^ 

Each $0.75 1.00 

460D. Cross Section Paper, Drawing. One milli- 
m division. Heavy line every centimeter. Printed 

in gi ink from an engraved plate. Sheet 40ac 

cm. 

Per sheet $0-25 

Per quire 4.50 

465D. Cross Section Paper. Drawing. Same as No. 
4'»0D, but in continuous roll. 50 cm. wide. 

Per yard $0.25 

Per 50-yard roll 9-00 



390W. Cross Section Paper, Tablet, for full descrip- 
tion see page 372. 

470D. Dies, Figures. Steed, from to 9, for labora- 
tory use in stamping apparatus, etc. 

Face size, inches \ s l A 

Per set $1-25 2.00 

475D. Dies, Letters. Steel, from A to Z, with period, 
for laboratory use in stamping apparatus, etc. 

Face sire, inches % 

Per set $3.50 5.75 

288M. Divider, Plain. Brass, with sharp steel points 
Length, 1 1 .5 cm $0.60 

500D. Divider Spring. Provided with solid nut. Leps 
are made from hard crucible steel. Every part sub- 
ject to wear is hardened. Springs are stiff. Length 
: inches $1.20 

505D. Drawing Boards. Basswood. with dovetail end 

braces. 

Size, inch-- 16x21 20x24 

Each $1.25 1.60 

510D. Drawing Divider. Steel Spring Bow Divider, 
length 3J 1 inches $1.20 
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No. 515D. 





No. 520D. 




No. 525D. 



515D. Drawing Ink, Higgins. In ordering be sun i i 
-i" ' "> letter • ■ the color di sired. 

1 A U < 

' " ; " r Water proof Blue I 

B 

Per 02 bottli $0.30 .30 .30 

< al No |) I- p 

Color .. . 1 ;■ . 1 annim 1 n 

Pei bottle $.0.30 .30 .30 

1 G II I 

' "'•" ■ ' ' rleJ Vermillion 

Pl $0.30 .30 

' ': •••• J k 

' i. let Yello \\ 
111 bottli .... $0.30 .30 .30 



520D. Drawing Instruments. El ntary. I' 

Ruling P< 11. ,1 hand 

1 on l>ii ation Bow in< lies, 1 il< pen and 

1" i. 1 omp: . 1 ini d needle 

t leg, ■■ ' ' bl< needli point, dividi 

trt, ; irt, li bar, w ith I 

lead bo? Per set $2.50 

D. Drawing Instruments. I 
taining Ruling Pi 
bl ly handle. Bom Pencil, 

wheel. Bow Pen, inchi wheel I 'lair I 

djers, 6 li places ble 1 tints, 

cning d< 

ble needli di\ ider part, pi 1 

hi. lengthening bar, sti ith k< 

i'I b< Per set $4.00 
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No. 530D. 



No. 535D. 



No. 545D 




No. 540D. 



530D. Drawing Instruments. In silk velvet Hi 
pocket case, containing Ruling Pen, 5 ■ ,, inches, slide- 
itch spring blade, ebon) handlt . Bovi Dh iders, 
inches, side wheel, circular head. Bow Pencil, 
inches, side wheel circular head. Bow Pen, 3J^ 
inches, side wheel circular head. Plain Dividers, 6 
inches, rcplaci aide needle points, straightening de- 
vice. Compasses, 6 inch.-, fixed needle point I< 
divider part, replacement needle points, slide-catch 
pen Tart, pencil part, lengthening bar, straightening 
device. Combination ke] and lead box, box \\ ith 
tra needle point-, metal handle for divider, pen 
and pencil parts. This set as listed above is of cx- 
llent quality; the instruments are ol nickel silver, 
the needle point- of steel. Thnr construction is such 



that ti • t i- suitable for engineering and technical 
school work Per set $8.00 

535D. Drawing Pen. Bow, steel spring. Length V/% 
inches 31.50 

540D. Drawing Pen. Ruling, spring blade, ebon) 
handle, length 5- % im he- $0.50 

545D. Drawing Pencil. Bow, steel spring, length Z l /i 
im hes $1.35 

550D. Drawing Pencils. Fabcr. \ .m Dyke. 

No. . 2H 3H 4 11 

Each $0.10 .10 .10 

Dozen 1.00 1.00 1.00 

Gross 10.00 10.00 10.00 

557D. Rules, Parallel. Ebony, length 12 inches, $140 



<3>6oo-HB 



No. 550D. 




No. 557D. 
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No. 560D. 




k 



■ 



j 



No. 565D. 






(30-60°) 
No. 570D. 



\ 




.T i •} 4 



No. 570D (45 ). 



No.5< 




No. 575D. 



560D. Scale, Triangular. Boxwood, 12-inch. One 
edge graduated in 1 16ths of an inch, the other • -lL r es 
have scales oi fe, >,. ;. }i % \. . 1. 1J4, and 3 

inches to the foot. $0.60 



565D. Curve. Transparent. Number l.> 







No. 580D 







No. 585D. 



$0.65 



1 


3 


A 


30&60 


45 




8 


6 


8 


.40 


.40 


.50 



570D. Triangles. Transparent 

No 1 

\ L'les, degree .• ..30 & '»<) 

. inches 6 

Each $0.30 



575D. T-Squares. Maple blade and head I 
quality made from thoroughly sea I stock. Ni- 

ly balanced for ease in handling. 

Length, inches 24 30 

Each $0.50 .60 

580D. Drill, Breast. Capacity, to % inch round 
lank drills. Three-jaw chuck. Two ed 
by turning shifter knob marked fast and slow. Adjust- 
able enameled iron breast plate. Steel spindl 
hardened end that runs En hardened stei I - one bear- 
ing. Length, 16 inches $6.20 

585D. Drill, Hand. Capacity, to % inch round 

-hank drill Three-jaw chuck, single Speed. Has 
wide face, a convenience in starting drill and I 
delicate work. Length. 1 1 4 inches $3.70 
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No. 590D. 



No. 600D 



No. 610D. 



Nos. 605D-615D. 



H 






-> _«--. " . *^ 




— — r,. . ' -'■■ ' !■ ■"" ■■ 

i«w«miftWH»Vftrt\ 1 .*\W\mttU , A\W » 




No. 630D. 



No. 635D. 



No. 900C. 



CACO. 

No. 905C. 




No. 640D. 



590D. Drill, Hand. Capacity. to H-inch round 
shank drills. Three-jaw chuck. Two speeds, changed 
by turning the shifter knob marked fast and slow. 
Steel spindle run- in ball bearings; has hardened 
end running in cone bearing. Length, 14J4 in. $5.50 

600D. Drill. Hand and Breast. ( apacity, to J-inch 
round -hank drills. Three-jaw chucks Two speeds, 
changed by turning -Inner knob marked fast and 
low. Accurately turned steel spindle runs in ball 
bearings; cud runs in a hardened steel cue beam 
Right and left hand ratchet; operate. 1 by turning 
knurl.- i ratchet dial. Length, 14J4 inches $5.50 

605D. Drill Points. For Nos. 580D to 600D drills. 
Plain round shanks. In sets of eight, h to Ai 
inch . Per set $0.50 

610D, Drill, Hand, Automatic. Magazine handle holds 
eight fluted drill points, tV to H inch in diameter, 
i in a separate numbered compartment, from 
which they are r< ed, one at a time, through a 
hole in the rotating cap. A drill point gauge shov 
the exact S1Z« each drill point. Chuck has two 

hardened steel jaws for holding fluted shank drdl 
points securely. All exposed metal parts are pol- 
ished, nickel-plat* d and buffed. The tool is 10 inches 

long and weighs 8 ounces $2.20 



615D. Drill Points for Xo. 610D Drill. Fluted shank. 
Kight in >ct from fa to U in. Per set $0.80 

620D. Drills, Twist. Straight round shank for wood 
or metal. 



Diam., inches .... 









'; ft \x ft Vz 



Each $0.10 .12 .15 .21 .30 .40 .55 .75 

625D. Drills, Twist. All sizes, Nos. 1 to 60 Stubs' 
steel wire gauge, on neat iron base $9.00 

630D. Files, Half Round. Bastard cut. Cutting por- 
tion 10 inches Each $0.45 

635D. Files, Half Round. Cabinet wood rasps. Cut- 
ting portion 10 inches Each $0.50 

900C. Files, Round. (Rat tail.) Bastard cut. For 
perforating corks, etc. 
Length, inch* - 

(of cut portion onlv ) 4 5 6 

Each $0.15 .17 .20 

905C, Files, Triangular. Slim taper, single cut, for 
cutting glass tubing, etc. 

Length, inches 

(of cut portion only)... 3 4 5 6 

Each $0.10 .12 .13 .19 

640D. File Handle. Soft wood, short ferrule. , . $0.08 
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No. 113DC 



No. 645D. 





C.A. CO. 



No. 1135C 




No. 1140C 








No. 660D. 



No. 1155C 



No. 650D. 



645D. Gage, i Pitch. With 24 pitch' 

ads to the inch. V-thread . . $1.65 

298M. Gage, Tube. Ra 15 millimeti 

millimctc i For mi asuring tl i A In >li 

thi d rubb< r tubii M ad< oi 

metal, fin< Ij polis bed $1.50 

303M. Gage. Wire. Vnn n Standard (B, & £ 
I a ! in nt '• I he dei imal equi 

h numbi r ari the I 

■ d 

$2.50 

304M. Gage, Wire, ! : in nunil . otl 

M $3.00 

II' of Kos. 298 M ! " 04 M on Paj 

2- 

1127C. Glass Cutter, Parker. Foi cutting by 

I* ' dir n. i 

head w ith four r tube. lai » "1 

handli I »i signed to oi on coal Illustrate 

in Chi $2.00 

1130C. Glass Cutter, Steel Wheel. Made enl ol 

eel, i hed handli . h ind-1 d cutl ing w I 

th 4 ; . ii $0.20 

1135C. Glass Cutter, Steel Wheel. cd hi 

rrule, tu ix hand-honed wheels, 

sh handle, lei hi run 

I 1 when n or 

use $0.40 



1140C. Glass Cutter, Tubing. r cuttii 

ing 5ti ■ 1. n with 

th 11 inch* - $1.20 

1145C. Glass Cutter, Tubing. I tub- 

ing •■■ i I inch in d I he pi 

cu i may bi nd 

- ven, M ade - »f nil keled ' 1 cutl 

wheel Illu m I Appai 

$1.00 

1150C. Extra Cutting Wheels for No. L145< 

Each $0.10 

1155C. Glass Knife. For cuttii s tub 

r than tri ilar fil H 

blade, h; i 1 handle $ ' 50 

650D. Glass Disk Cutter. dell-Pratt II 

am that can be fin 
I to 12 inche - in diameti r I ' 
tter \vh I 1 is ; 
llj cutting . 
the toi ii. he stai rubber I- 
ill dippii $1.50 

655D. Glass Cutting Wheels for OD Per 

dozen $0.75 

660D. Grindstone. In 

ilh selected B turm 

rubbi ' h. M ounted in hi i tn iugh 

in blue A h; 

small . ch 
$5.00 




D. Gnnde: 









Grind e 
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No. 665D 



No. 670D. 





No. 675D. 



No. 680D. 




^^ 



No. 695D 



No. 690D. 



665D. Grinder, Bench. Goodell-Pratt. The larg< 
solid gear is set deeply into the tram The wide 
hine cu1 teeth insure smooth, quiet operation. 
The long steel crank, with it- high mahogany finished 
handle, insures power with comfort. The steel pinion 
is entire!} enclosed and carries a medium grit abra- 
m\ wheel, 4 In. in diameter with u in. A 

clamp is furnished which will hold the grinder rigidly 
to anj table or bench from to -'_• in. thick. If 
preferred, the grinder can be screwed down, A thor 
oughly ■ ent and reliable machine for grinding 
cutlery, edge tools, and innumerable other grinding 
jobs . $5.00 

670D. Grinder, Bench. High Speed. Goodell-Pratt. 
A si ries of rs causes the wheel to make 21 revo- 
lutions to each turn of the crank. Gears are com 
pletely inclosed; | ed in greasi A high-grade 
abrasive wheel, 5x1 in., is furnished with each 
Wheels are particularly selected for sharpening ed 
tools Adjustable work resl is provided. Grinder 
will clamp to any bench less than 2' x in $9.00 



675D. Hammers. Steel Head, select white hickory 
handle. Useful for breaking ores or for riveting. 

Weight, les> handle, oz 7 15 

Each $1.25 1.50 

680D. Hammers, Claw. Tempered steel head, hickory 
handle. 

Weight, ounees 7} 13 

Each $1.10 1.20 

685D. Hatchet. Nim teen-oz. head with claw, 3 , / 1 -in. 
cutting edge. 1 1 ickorj handle $1.50 

1214C. Knife, Laboratory. Round w<><>d handle, four- 
inch steel blade. I .• - I1< nl for cutting cork^. etc. .$0.25 

690D. Knife. Pocket. Finest tempered crucible -tee] 
blad< Two blades with stag handle. Length when 

el in $1.50 

695D. Ladle. Mcltin \\ ith lip h>r pour-out. 
Wrought in »n. Useful in fusing metal-. Diameter 
of bowl Z l A in $0.50 
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No. 705D 



No. 710D. 



No. 715D. 




Goodeuu-Pratt-Companv 
Guccmhelo. Mass. U.S.* 



No. 730D. 



No. 197B. 




No. 735D. 



700D. Level. Bench, adjustable, with handle and ac- 
curately graduated vial Length 4 inches, handle ami 
tube nick* led, base japanned $3.85 

705D. Level, Iron Bench. Ground face and end 
japanned body; doubh plumb, \2 in< : i $2.75 

710D. Level, Instrument. Made of brass tub Fullj 

polished and nickeled. Used as attachment for ele< 
trie and other machines. Ground flat 

Length, 2 inches $0.40 

Length. .* inches .60 

715D. Level, Pocket. I his U vel is made from hexa- 
gon brass tubing, full} polished and nickel-plated 

Length, 2' im hes $0.60 

Li ngth, 3J 2 inches .90 

720D. Level, Pocket, fapanned iron, rounded ends, 
proved glass . length 3] \ inches $0.30 

197B. Level. Round. For I v< ling up shelves, tabh s, 
balances, drying ov< n inculiat«.r>. «u diameter, 
25 mm $175 



730D. Level, Mahogany. Goodell-Pratt Made fi 

■ <1 mahogany, Brass binding rod ed 

i ntire length, dow< led to brass end plati - ViaU 
solid in stock as a double movable adjustment 

il ural finish. I double plumb. \2\2\ 1 .$4.25 

735D. Level, Rosewood. Goodell-Pratt. Lev< 1 15 
made of four thoroughly seasoned ros 
wood built around lid mahogany core, Brass 
binding rods are <i» retailed the entire length 
rweled to the hi brass end plate Tl 
i ws arc prot b) bi \« i ui Ltely 
round on inside. Made with double plumb. 24x 
2*4x1 ft inches .... $9.50 

740D. Mallet. Wood. Round 3 inch face, I n- 

dle $0.50 

745D. Maul. » ast iron with hicko and handli 

\\ it handle, 1" lbs $1.80 

750D. Nail Set I ei I ength, 4 ii 

etei .it tip, ft • I top al, 

i ent< - knurled $0.15 




No. 750D. 




No. 745D. 



** 



No: 




No. 800D. 



BSD. Oil Ci 

MD. Oil C 

D- 0.1 s 

. 

D. Oil St 
m ca 

p. Panto 

■ 
»D. 

l n 

> Plan,. 

cor. 
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Nos. 755D-760D. 




No. 785D. 





No. 770D. 



No. 780D 



1 






No. 800D. No. 805D. 



No. 810D 




No. 830D. 



755D. Oil Can. Brass, nickel-plated. Capacity Yz oz. 
A long pin is attached to the inside of tin cap winch 
>es full length through the spout when oiler i- cov- 
er- -I l I ires free passage of oil when cap is re- 
moved. The construction of this oiler makes it very 
tt is factory for oiling instruments, -mall motors, etc. 
Height, 2Yz in $0.20 

760D. Oil Can. Filled with Spermoil. Otherwise 
same as Xo. 755D $0.35 

765D. Oil Stone. Washita- Genuine, 6 in. un- 
mounted $0.75 

770D. Oil Stone. Washita. Genuine, 6 in. mounted 
in case $1.00 

775D. Pantograph. For enlarging or reducing maps. 
Hardwood bars 20 in. lon( For enlarging in 19 
ratios Trimmings are neat and substantial and the 
figures clean cut $1.50 

780D. Plane. Block iron. Length. V/% in. Cutter. 
\H in $ 1 - 1 

785D. Plane. Double-ender. Length, 8 in. Cutter, 
1 - £ in. Can be used as a block plane, or by reversing 
the cutter and wedge it adapt- itsell to close up 
corner work $2.25 



No. 815D 




No. 790D 



No. 795D 





No. 820D. 



No. 825D 




No. 832D. 

790D. Pliers, Flat Nose. Forged from special steel, 
close-fitting box joints; length, 5 in $1.10 

795D. Pliers, Round. Length, 5', in $1.10 

800D. Pliers, ( ombination. Gas pher, wire cutter. 
urrm h and screw driver. Length, '» in $0.40 

805D. Pliers, < las, ca si steel, fine quality. Length. 
8 in $0.60 

810D. Pliers, Nippers. Diagonal Cutting. A handy 
cutting plier for places inai sible to the ordinary 
plier. Length, 5 in $1.50 

815D. Pliers. Fnd Cutting. (Nippers.) For cutting 

wire, pulling brads, etc. Length. '• in $1.20 

820D. Pliers. Nippers. End cutting. Bernard's 6 in. 
Nickel-plated interchangeable parts. A compound 
system of levers makes this plier very powerful. $3.50 

825D. Pliers, Wire Cutting. Bernard's. Full nickel- 
plated, parallel jaws, open throat. Length, 5'_. m.$2.25 

830D. Pliers, Wire Cutting. Button's patented, 
o m< hes $0.80 

832D. Pliers, Side Cutting. Flat Nose. For cutting 
wire. etc. Length. 6 in $0.80 
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No. 835D. 



No. 845D. 




No. 880D 




No. 882D. 



835D. Plumb Bob, Mercury t. 4 in. lonj 

! in. diameter, \\ eighs . ; i fhc impi «>\ ement 

consists m a patented devia for fastening the string 
without a knot t<» tie <»r untie, simply by drawing it 
into the peculiarly slotted neck at the top, after un- 
winding the required length, when the boh will ha 
perfectl) true 

Th< -< plumb bobs are- made from solid st< i 1. 
bored and filled with mercury. Noteworthj features 
are their great weight in proportion - low cen- 
ter <>r gravity, small diameter, hardened and ground 
points, knurling on the h. .<K and the simple \n<\ 
« fl 7* device .it top for fastening end of line alter 
winding up Nickel-plated. Each is provided with 
.i braided silk line $1.80 

840D. Plumb Bob. Same a> Xo. Sa5IX hut mad< from 
solid steel, the mercury being omitt< d \\ eight, 

2Ya oz $1.00 

845D. Polishing Head. Goodell-Pratt, This machine 
has a : in steel spindle, 10 in. long, provided with 
a ta] i w on one end. and a tin i\\ ed c hu< I 
< apacitj to ] ; in., on the other. It also has flangi 
for holding a wheel <. in. thick. The pull. 2 j in 
in di .meter and will take either ' j in. round or I • in 
flat belt Iron parts are finished in red and Ida 
enamel; steel parts, polished. Height, 7 in. Net 
weight, 4' 4 pounds $4.50 

Accessories for No. 845D Polishing Head 

850D. Circular Saw. 3 in. diamet< r with 

,M,| < $0.50 

855D. Emery Wheel. Bes1 quality. 3 in diameter, 
■ in. thick with in i < nt< r hole $1.00 



860D. Felt Polishing Wheel. Bes1 quality, 5 in 
ameter, 1 in. thick, % in. center hole. .. .. $3.25 

865D. Muslin Buff Wheel. 35 pieces of muslii 
tached togetln 3 in. diameter, l /% in. renter ho 
$0.40 



870D. Protractor and Goniometer. V Id's. A 
: aduated semi-circle print >n a 1 iili 

an arm of transparent celluloid, swiveled on 
1< t ,it the center <>t tl mi-circle. A fine index I 
on the under oi the celluloid arm indicates the 
angli II: strum en I is an accurate goniometi r 
nn asuring pi; Tin I 

lish diagonal s< i s< ah lOths, I2ths -\\\A 16tl 
oi Em I ■ s, and graduate »n oi thi -< mi t ii i le ai i 
engine divided. I ach instrument placed in a ma 
nila em elope w itl ' - printed instru 
Prof I \ ufield i i di< >ns ab< »ut 8x15 
Each $0.60 

875D. Contact Goniometer. PcnfiekTs Model B, 
it is difficult to adjust a t ran spa rem in exact 
t with some surfai i i modified form oi 
70D is made for measuring crystals, having the eel 
luloid arm opaque for a portion oi its length. Di- 
mensions about 6x10.5 cm. Each $0.60 

880D. Punch. Sprh ngle tube casl steel, 

hat! Length, 7 l / 2 in., diami ter of hole pum 

l in $0.90 

882D. Punch, Paper, Samson. A \ rful h. 

punch, nickel-plati nd fitted with ft in. d i Will 
pi - 1. w at< l .dit shed steel and an) paper up I 
in '. . . . $3.00 
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No. 885D 



12 3 4 5 6 *" • • 10 | 2 3 4 5 



,UJ 



No. 890D. 



\*f! . . 



No. 900D. 



•o 




No, 910D. 




No. 915D. 




No. 920D. 





Nos. 905D-935D. 



Rulers, All Kinds, Section M 
Pages 250-257 

885D. Rule. English and Metric. With bra-s caliper 
extension for diameters up to 2v» in. or 70 nun. 
Jloxwood. 12 in. long in I/16ths of an inch. Four 
fold $1.00 

890D. Rule. English and Metric. '. fold, 36 in- b) 
] I6ths <-i an inch. Other side in millimeh r>. Box- 
un »od $0.35 

I900D. Saw. Combination. Beech wood handle with 
wing nut tightener. Nest of 3 Blades includes H'j 
inch keyhole and 13?< inch compass blad< 18 inch 
panel saw Each $2.25 

905D. Saw. Crosscut. Length, 26 in. Cast steel, good 
quality $2.00 

910D. Saw, Hack. Made of fully polished and nickel- 
plated steel Tension on blade secured by turning 
handle. For K in. blades only. One blade furnished 

w ill) frame $1.55 



915D. Saw, Hack, Adjustable. Goodell-Pratt. This 
frame lias a white nickel finish. Adjustable from 8 
to 12 inches, ami designed so that the blade can he 

faced in four different wax -. Complete with one 
8 inch blade $1.80 

920D. Saw, Hack. Adjustable from 8 to 12 inches. 
Of 1/3 x 3/4 in. Steel with an extra heavy back, 
which gives additional rigidity. The black composi- 
tion handle is molded in a -angle piece peculiarly 
shaped to give a comfortable grip. Frame is so de- 
signed that it balances well and hangs nicely. One 
blade furnished with each frame. Fully polished and 
nickel-plated $3.85 

925D. Saw Blades. Hack. Goodell-Pratt Excellent 
quality. Tungsten steel. For cutting iron and steel 
rods or bars. 14 teeth to an inch. 

Length, inches 8 12 

Per dozen $0.75 1.10 

930D. Saw Blades. Hack. Same as Xo. 925D, but 
with 20 teeth to the inch. For bra>> pipe or tubing. 

Length, inches 8 12 

Per dozen $0.80 1.25 

935D. Saw. Rip. Length, 26 in. Ca>t steel, pood 
quality $2.50 



ft 
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No. 940D. 




> 



No. 945D 









No. 950D. 



No. 955D. 



940D. Screw Dies. Round, adjustable, diam- 

eter, 'i in thick. In ordering pi crew 

gag< No and No. "i threads to the inch. 
Screw 

4 6 6s 






ga^c No. . . 
Approximate 

diam., in. . . 
Ni >. threads 

to inch .... 
Each $1.00 .75 



.:\ ..'» jft 

32 4u 32 
.75 .75 .75 



8 

40 
.75 



1" 
A 

32 

.75 



12 

J 4 
.75 



14 



2 

.75 



945D. Screw Die Stock. For holding No 940D 
Dies $0.80 



950D. Screw Die and Tap Set. With cock 7 in. long. 
Tap wrench "'.- in. lone 6 'lies U in. diameter ami 
6 taps cuttings threads 4-36, 6-32, 8-32, 1. and 

14-20. In hardwood box as illustrated. Per set $9.00 

955D. Screw Die and Tap Set. With stock 9 in. long. 
5 dii 1 in. diameter and 5 taps cutting threads ' 4-20, 
ft-18, '". ft-14 and ',-l_\ In hardwood box a- 
illustrated Per set $9.00 



960D. Screw Driver. Electrician's. Designed for <.: 
trical work, having a thoroughly insulated I 
forged tool steel blade. Six-sided mahoganj 
handle, giving a sure but comfortabli grip l: 

ze, 4 in Jo 

965D. Screw Driver. Jeweler's. For del 
Mahogany finish hardwood handle. Blade oi 

••el. 3 in. blade. $0.35 

970D. Screw Driver. Plain. Handle is polis hard 
wood with longitudinal corrugation- to the 

hand from slipping. Blade is 2 inch.- long $0.30 

975D. Screw Driver. Pocket Set. The set coi 
of a hollow handle, with a chuck, and four 
screw driver blades When not in us< the chuck ai 
blades are contained inside the The bl; 

are ni.nl. of tool steel and will k'\< satisi 
service. Handle is hand ly polished, ni< 

plated and buffed. Lei . cIom d. §1 

980D. Screw Driver. Ratchet. A very high 
ratchet screw driwr To cha right to 

or rigid, turn the knurled ferrule. B' 
long $1.20 







No. 960D. 



No. 965D. No. 970D. 



No. 980D 



No. 975D. 



No. 975D 
(With blades in 
hollow handle). 
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Nos. 985D-1000D 




No. 1005D. 





No. 1022D 



No. 1024D 





r W ' f I 



11 



No. 1030D. 



No. 1035D. 




No. 1040D 



985D. Shears, Paper. High-grade ^eel. length of 
blade 4 inches, total length, 8 inches $0.75 

990D. Shears, Paper. High-grade steel, length of 
blade 6 inches, total length 10 inches $1.35 

1000D. Shears, Paper. High-grade steel, length of 
blade, * inches, total length 12 inches $1.80 

1005D. Shears. Tinner's snips; for cutting metal. 
Lengths of cut. 1V £ inches $1.00 

1010D. Solder. Wire form, half lead and half tin, ! s 
in< h diameter Per pound package $0.85 

1012D. Solder. Wire form, with resin center. Re- 
no flux, thrrefore makes splices corrosion- 
proof. Extensively used in soldering joints in elec- 
trical de\ ices and circuits. . Per pound package $1.50 

1015D. Soldering Copper, \ \ pound, vs ith w ooden 

I handle $0.50 

1020D. Soldering Copper. Jeweler's 1 -ounce, for in- 
strument repairii $0.30 

1022D. Soldering Copper, Electric. For radio and 
lar work, for 110-voll A.C. or D.C $2.50 

1024D. Soldering Set. Soldering copper, scraper, stick 

of >i »l'ler, box of rosin, in neat box $0.60 



1025D. Soldering Paste. In metal cans. Easy applica- 
tion, non-corrosive, non-acid, hunt-less. 

Size, ounces 2 8 

Each $0.30 .80 

1030D. Square, Combination. (ioodell-Pratt. A very 
handy tool. Equipped with beam, center head, ami 
protractor. Can he used as a rule, square, miter, 
depth gauge, height gauge, level, center head and for 
angle work by using the protractor. Metric am! 
English graduations, 12-inch or 30-cm. blade. . $7.80 

I035D. Square, Combination. Goodell- Pratt. Same 
as Xo. 1030D, hut without center head and protrac- 
tor $3.60 

1040D. Square. Try. 6-inch blued steel blade, gradu- 
ated in 8th> of an inch. Polished ro-ewood handle. 
brass face plate $0.70 

1050D. Stencil Figures. Each figure has a headed 
lock on it< edge so that they can he joined, permit- 
ting combinations. Set consists of one-inch num- 
bers from 0- n , dollar and cent marks, beginner, ender, 

and period Per set $0.70 

1055D. Stencil Letters. Same as Xo. 1050D. Set con- 
sistS of one-inch letters from A-Z with beginner, 
ender, period, apostrophe, $, comma and blank. 
Per set $1.35 
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No. 1060D, 




No. 1065D-1070D 




No. 1075D. 




No. 1072D. 




No. 1080D. 




No. 1085D. 



1060D. Tool Set. Goodell-Pratt. his si ns 

an assortment of high-grad< ils ol 

value ni the workshop. 'I he following tools are con- 
tained in the sel Automatic Drill; 8 Drill Points, 
to H inch ; Glass Cutter; Ha< ra Frame; Hack 
iw Blades; Polished Bone Saw; Spoke Shav< ; 
Ratchet ft I >rh er 1 " z inch: Ratchet Sere ? 

Driver! 6-inch; Small I >ii Stom : I ool Handle; Solid 
Punch : Saddlci : Trick Punch; Nail S« 

of case, 1 inch. X. | v 
lbs $13.75 

Vises, Anvil Clamp Iron jaws, wrought iron sen 
»r ( lamping to table top or work bench. 

Cat N i ... 1065D 1068D 1070D 

W idth i . inch* s 1 

Weight, pounds 2 4 7 

Each $1.75 3.50 5.00 



1072D. Vise, Instrument Makers. I he jaws 
inchi s w id< by i inches high and can I 
I umIh -. Tops, -i< l ii*] insides of the jaws b 
precision ground, i rherefore tl 
will I small par' ith a minimui 
pressu e clamp is removal) tid will fit ai 
tabl< top 1 | inches thick or less $2.25 

1075D. Wrench, Monkey. Good quality; length 
inches $0.80 

1080D. Wrench, Monkey, Pocket. Length, : 

1 J Tin \ s, inch. $0.40 

1085D. Wrench. Stillsons Pipe. L( h, 10 

l.< - pipe t>, . tO 1 nich $1.50 
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Section C 






No. 2C. 



No. 3C 



No. 5C 



No. IOC 





No. 12C. 



No. 14C 




No. 15C. 



2C. Acid Pitcher. Made "i" stoneware, with pour-out. 

( ity, cpiarts 1 4 

Each $0.65 .80 

3C. Acid Pump. A perfected device for the safe and 

handling of acids and oilu-r liquids contained in 

oys. 'Jin's pump operates much faster than a 

ii mi as it has a capacity of approximately tw * i 

tllons per minute, which can be increased bj 

needing tin- bulb more rapidly. To operate, the 

lueezed, forcing air into the carboy through 

tli« valves; this in turn forces tin liquid out through 

thi mtinuous lead pipe which reaches to the bot- 
of the carbo: When it i- desired t.. stop the 
Hie relief valve is pressed upward which per- 
mit-* the air to I The lead floi* pipe has no 

tion with tin- valve body, and when with- 
in no ins in it. Every laboratory using 
acid in carboys should have this pump.. $7.50 

5C Adapters, Curved. Of light glass, benl .it an 
of 4" for use with retorts and condensers 

\ B ( 

th, nun 1 ISO 200 

t. large end. inside mm... IS 25 30 

; i take rubber stopper X" - S 6 

Each $0.22 .25 .30 

IOC. Adapters, Straight. Otherwise same as No 5G 

\ B 

:th, mm 150 180 inn 

er, 1; end, inside mm.. . 18 25 30 
rubber stopper No . ... 2 5 

Each $0.22 .25 -30 



12C. Adapter, Distilling, Stansico. Designed to fit 
the ordinary flask for making distillations. It is con- 
nected to the flask by a rubber or cork stopper 
Forniing a tight but rigid joint, thus lessening the 
liability oi injury when used in the laboratory. Of- 
: crs many advantages :■ flask may be easily re- 
moved for n filling without disturbing other connec- 
tions — reduci g shipping and handling breakage to a 
minimum — adapter nia\ be transferred to other types 
of flasks if desired — less costly than distillation 
flasks. With bent delivery tube and narrow stem. 
Price "t adapter only, without flask or stopper. $0.60 

13C. Adapter, Distilling. Same as No. 12C, but with 

traight delivery tube and larger stem for inserting 

thermometer $0.60 

14C. Alcohol Blow Torch. This is an improved blow 
torch which is automatic in action. It has all the 

desirable features without an\ of the Undesirable 

ones and \\e recommend it unconditional^ . It 
oval in shape and very compact. It has a strong 
blast, generating a heat of 2000* Fahr. which melts 
copper. The cap. which locks on to pre\ enl evapora 
tion, is secured with a hcavj chain. The Torch is 
mad* of heavy gauge brass, nickel plated, and is 
leakproof, It has a wood handle which stays cool. It 
will burn two hours with each filling of denatured 

alcohoL Size, inches, 7\4 ■ ,\l ■ . $3.00 

15C. Alcohol Burner. So arranged thai gas is gen- 
erated by vaporizing the alcohol. Will boil a quart 
of water in nine minutes and will burn for more 
than one hour with one filling. (Note: For replacing 
wii ' in No. 15C order No. 42C) $1.25 
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No. 17C. 








No. 18C. 



No. 20C. 




No, 25C. 






No. 43Ca-No. 43Cb 



No. 45C. No. 51C 







17C. Alcohol Burner, Barthel's, Burns 90 imnut 
with a blue, smokeless flame on one charge. Melt- 
Copper wire 3 mm. diameter in P/S minutes. $9.50 

18C. Alcohol Burner, Barthel's. Automatic in its ac- 
tion, requires no wick, very powerful. Produces a 
flame equivalent to two Bunsen burners. Complete, 
wit! feet flexible steel tubing and reservoir of 
one quart capacity $1 1.00 

534C. Extra Flexible Steel Tubing, for No. 18C, 60 
inches long $0.75 

20C. Alcohol Lamps. Brass. With brass screw cap, 
wick holder and wick, capacity 4 ounces $0.90 

25C. Alcohol Lamps, Glass. Heavy glass font, ground 
glass i ap, bra^s wick holder. 

Cat No 25C 26C 

< !apa< ity, ounces 4 8 

Each $0.50 .60 



35C. Alcohol Lamp Wicks. For Nos. 20C and J 
alcohol lamps Per dozen $0.20 

40C. Alcohol Lamp Wick Holders. Bra — , for 
25C alcohol lamps Per dozen $0.90 

41C. Alcohol Lamp, Glass. Extra large. With 
inch wick. Gives much hotter flamr than ordinarj 
lamps I on< has nine faci ■ ■■ ei iblii g it to 
placed in any position $0.75 

42C. Alcohol Lamp Wicks for Nos 41C and 15< 
Per dozen $0.80 

43C. Arsenic Tubes. Of hard gla 

Cat. No 43Ca 4 

Each $0.10 .10 

45C. Asbestos Mats, Round. 8j4-inch diameter, I 
bound edge $0.12 

51C. Asbestos Mats. Square, A-inch thi< 

Cat. No 51< 

Sizes, inches : *6 

Dozen $0.40 .50 
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K 



<ri 




V J 


v_ _y 


^ — / 


v J I 


VI ZA 




v^ * 


^ — ^ ^ 



Nos. 55C-60C. 



Nos. 65C-69C-70C. 



No. 75C 





No. 580B. 



No. 590B. 



55C. Beakers, Aluminum. With lip (pourout). 

Capacity, cc 125 250 500 1000 

Each $0.55 .70 1.20 1.80 

60C. Beakers. Copper. With lip (pourout). 

Capacity, cc 125 250 -nd 1000 

Each $0.75 .90 1 .20 1.80 

65C. Beakers, Glass, Resistant Glass. Griffin's low 
form, with lip (pourout). (20% discount when 
ordered in original cases.' 

Cap., cc. 50 100 150 250 400 600 800 1000 
Xo. in 

orip. case 190 140 120 160 90 70 70 50 
Each.. ..$0.15 .17 .19 .21 .25 .30 .34 .50 

69C. Beakers, Glass, Resistant Glass. Nest of five, 
one each No. 65C, sizes 50 cc. to 400 cc. 
Per nest $ - 95 



70C. Beakers, Glass, Resistant Glass. Nest of seven, 
one each Xo. 65C, sizes 50 cc. to 800 cc. 
Per nest $1.60 

75C. Beakers, Glass, Pyrex, Griffin's low form, with 
lip (pourout). (10% discount when ordered in orig- 
inal cases.) 

Cap., cc. 50 100 150 250 400 600 800 1000 1500 2000 

org.'casc 120 156 156 K»8 84 72 48 48 24 12 
Each. $0.18 .19 .21 .25 .30 .35 .40 .54 .73 .98 

580B. Aquaria (Battery Jars). Clear white glass. 

Diameter, inches .... 4 5 6 9 

Height, inches 5 7 8 12 

Each $0.75 .90 1.50 3.60 

590B. Aquaria, Round. White glass, re-enforced rim. 
Diameter, inches .... 7 9 10 12 

Height, inches 7 9 10 12 

Capacity, gallons.... 12 3 5 

Each $2.20 3.30 5.50 7.50 



Page 395 



CHICAGO APPARATUS CO. 



SMilray 



Chemical Apparatus — Section Q 




No. 80C. 





No. 83C. 



80C. Blowers, Foot, Fletcher's. Made in thre< 
For ordinary blowpipe work the -mall sizi is b< 
adapted; for larger blowpipes, blast burners, «>r ^mall 
melting furnaces tin lium si and for the lar 

i t blowpipes, blasl burners, melting furnaces the 
targe siz< Genuine Fletcher blowers, the recognized 
standard for ovct 25 y* Mounted on legs with 

rubber reservoir und< rneath, eliminating dai ol 

injury. 

Size . . Small Medium I 

M.umt.M tun ) to .. . . 10 10 \ 10B 

I'.la-t i >ressun . p< i 

squar< inch, lbs 1 1 : 1 

:< of boards, in..- . 7 [x9 10x11 11 el 

Each $11.00 14.25 20.00 

83C. Blowers, Foot, Fletcher's. Same as No, 80C, but 
nol n ■ atnted on l< g - 

Size Small M< dium I u | . ■ 

' fanufactun r's \ T o 9 \ 9B 

Each . . . $9.50 12.50 18.00 

87C. Rubber Disks. and 83< Blow. 

Sizt nail M ediuni L; 

Mi .. ol •' 

1 1 quin -I 1 J > 

I liameter, inches . 9 11 N 

Each $0.50 .80 1.25 

90C. Nets. For Nos. 80C and 83C Blower* 

Size Small Medium Larg 

Each $0.60 .65 .70 



Nos, 91C-93C. 




No. 95C 



91C. Blower and Vacuum Pump Combined, Milvay 
Rotary, Electrically Driven, A.C. Far m< >r 
i nienl than bell, i i i >perat in g bla t lamps, oi 
pi] disk air j< i atta< hi F ai 

iient than air pumps in operating d< 
quiring a moderate \ e, compai 

ness, irw parts and ru- 

bles are features which i terize this efficient 

hit Ie ma< hine Occa I oili attenti< 

i \n required. \ slip-ring valve on the outl< I 
tube provides a simple mi for varying the air 

pr< ssun Hos< ■ for rubber tubing form tl 

inlet and outlet for the water jacket surrounding I 
bl ' This malo s it e •■■ i n tni I - in ul 

w .i tei 1 hr< iugh tin i ami thus i arrj a waj 

heat developed b] c< tmpression during continui 
use Pre? sure at i ed, 7 II*- pi i 

inch; * a< uum at maximum 1 6 : 

i m \ bic feel of air per minute, (| 7 ; 
two blast lamp- simultaneously. Size of bas< 
Inches, Complete with 1/2(1 II P, direct connected 
motor, pn ure regulator, switch, cord and plu 
Iron i finished in gloss black enamel, other 

metal parts in n lat» For usi U 

nating i urn nt eti cuit .... .$45.00 

93C. Blower and Vacuum Pump Combined, Milv 
Rotary, Electrically Driven, D.C. No 91 

but equipped with i >r for use on 110-voll din 

current ( in nit , .$50.00 

95C. Blowers, Hand. Diameter, 7 ii $2.00 

100C. Blowers, Hand. Made o! pure rubber, I 
bulbs, one covered with net for c< nl 

-ure . $2.00 





Blowp 
(T Blowp 



1B9C Blow; 

Blowj 

i 
Blowj 

■ 
■r an 



Bottl, 

Per doz, 
Bottl 

. 
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CACl 



No. hoc, 



^ 




No. 112C. 



No. 122C. 



105C. Blowpipe, Black's- Japanned tin, length 8V'» 
inches, with removable l>ra>s tip $0.20 

108C. Blowpipe Tips. For renewing tips on Xo. 

105C Per dozen $1.25 

109C. Blowpipe, Black's, Impr. »> < -1 form of hras., 

with wooden mouthpiece and removable tip that uii- 

screws $0.90 

HOC. Blowpipes, Brass, Plain. 

Cat Xo HOC 1 11 c 

Length, inches 8 U) 

Each $0.18 .20 

112C. Blowpipe, Alcohol Torch. A fine pointed flame 
is produced with this torch that is suitable for radio 
work or any other purpose where a small flame IS 
required. The reservoir i> made of drawn brass and 
is tilled by removing the burner top and the cap 
screws down tightly preventing evaporation. '1 he 




blowpipe is adjustable so that it is suitable for the 
particular work which it is to perform. Complete 
with rubber tube and mouthpiece as illustrated $2.50 

116C. Blowpipes, Brass, with Bulb or Air Cham- 
ber. Length, 10 inches $0.40 

120C. Blowpipe, Brazing. Brass, with stopcocks of 
air and gas. Size of air tube, i«i inch.; of gas tube, A 
inch; length over-all, 14 inches. Requires Y% inch gas 
supply $3.00 

122C. Blowpipe. General Laboratory. Convenient be- 
cause of Its weight, shape, and size for sealing glass 
and repairing pi< not easily handled. Provides in- 
tensely hot flame, which by means of the separate 

5tOpCOCks On the gas and air tubes, Is easily regu- 
lated from the largest brush down to the finest needle 
flame. Made entir A bras-, nickel plated. Length, 

11 inches. Weight, 5 ounces $6.00 







• 



Bottles of All Kinds 



^1 



No. 125C. 




No. 130C. 




125C. Bottles. Narrow mouth, round, flint glass. i2n r , discount when ordered in original i es.) 

Capacity. ounc< i 1 2 \ 6 8 12 16 11 

To take cork -topper. Xo 1 2 3 4 5 5 '> / 

No. in original . 864 720 432 360 288 216 144 

Per dozen $0.50 .60 .75 .90 1.00 1.20 1.30 2.00 

130C. Bottles. Wide mouth, round, flint glass. (209! discount when ordered in original cases.) 

Capacitv, ounces 1 - 4 ' ' 8 *- *$ 

To take cork stopper, No 8 12 14 14 18 18 20 

To take rubber stopper, No - 4 6 7 / 

No. in original case 864 720 432 3r.ii -'16 144 

Per dozen $0.50 .60 .75 .90 1.00 1.20 1.30 



64 


1 gal. 


9 


11 


48 


24 


3.60 


5.50 


32 


64 


2" 


• ■ 


9 


13 


7 J 


48 


2.00 


3.60 
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Lt u 



No. 132C 







N 



No. 135C 



No. 137C 



No. HOC. 






Sfcur* 







No. 145C 



No. 150C. 



No. 155C. 



132C. Bottles. ! Ktra wide mouth, round, flint ul 



So-callcl "Jar-style Spe- en Bottles. 
count when ordered in original ca i >.) 






(2095 dis- 





30 




: 


10 


150 


200 


Diani. of bodv. nun. . 


43 


50 








70 


Ht. over all, mm 








70 




96 


To tak< i i irk No. 


13 


15 


l 


_ _ 


_ _ 


22 


To take 














rubber stopper N n 


6 


6 


6 


9 


9 


9 


in original case. 


864 


7 JO 


-■;<> 


432 


360 


288 


Per dozen 


$1.30 


1.40 


1.65 


1.85 


2.10 


2.45 



135C. Bottles. Glass stoppered, narrow mouth (tinc- 
tures), mushroom stopper. (20^6 discount when or- 
dered in case lots.) 

I apacity, ounc< s ...... 1 2 4 8 1'- 32 

No. in original case.... 864 720 432 288 144 72 

Per dozen $2.40 2.60 3.10 4.50 5.50 7.50 



137C. Bottles, Glass stoppered, narrow mouth (tinc- 
tures), reagent stopper. '20% discount when or- 
dered in original cases 

Cap., oz. .. 1 2 4 8 16 32 

' ap. gal y 2 1 

Xo. in orig. 

case .... 864 720 432 288 144 72 48 24 
Per dozen $2.50 2.75 3.20 4.60 5.75 8.00 14.40 27.00 



140C. Bottles. I rlass stoppered. \\ ide mouth 
mouth >, flint glass, mushroom stopper. < 2t»'.; d 
count when ordered in original case 

Capacity, oui ces 1 2 4 8 16 

No. in original case.... 864 72" 432 288 144 
Per dozen $2.50 2.75 3.25 4.65 5.75 8.O0 

143C. Bottles, Acid. Narrow moul reen glass, \ 
vertical glass stopper. l i gallon. dtscou 

u hen ordered in lots of 36 or mon I 

Each $0.65 

145C. Bottles, Aspirator. Heavy flint 
outlet at bottom tor connecting rubber tubing. 

pat it\ . ounces 4 8 16 

Each $0.80 .90 .95 1 

< "apacilx . gallons ]/ 2 1 

Each $1.80 2.75 4.50 

150C. Bottles, Aspirator. Heavy flint glass, with 
tubulature at bottom for stoppei 

Cap., gallons Y% 1 2 3 

Each .....$1.50 2.50 4.O0 7.00 13.50 

155C. Bottles, Aspirator. II flint glass, with 

tubulature at bottom with ground in stopcock 

Cap., oiiiu es . . K 

Each $3.25 3.50 3.75 

Cap., gallons , . y 2 \ 2 3 

Each .. $4.75 6.00 11.00 15.00 22.50 



Bottle 

IMC. Bottle 
ip a 

Bonk 

■ 

Per dozen 
Per gross . 

H8C. Bottli 
ibinatio 

'■"*■ Bottl< 

with g: 

'*• Bottl. 
'hout gl; 

' Bottl, 



bi 



'. 



Each. 
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No. 157C 



No. 158C. 



No. 161C. 



No. 168C 






No. 170C 



No. 175C 



No. 180C. 






No. 185C. 



No. 189C. 



157C. Bottle, Balsam. With glass cap and loosely fit- 
ting dropper. Capacity, 30 cc $0.40 

158C. Bottle, Balsam. With tightly fitting ground 
glass cap and glass rod. Capacity, oU cc $0.40 

161C. Bottles, Collecting. (Shell vials. ) Best quality 
Bint glass, round, straight wall, flat bottom. 
Cat. No 161C 162C 163C 164C L6SC 



Dimensions, mm. 50x12 60x13 

Capacity, cc 4 7 

Per dozen $0.15 .18 

Per gross 1.50 1.80 



70x15 80x16 75x25 

11 14 34 

.24 .36 .60 

2.40 3.60 6.00 



168C. Bottle, Dropping, Barnes. Glass, square, with 
combination stopper and pipette. Capacity. 
30 cc $0.15 

170C. Bottle, Dropping. Schuster's, of flint glass, 
with ground-in glass stopper. Capacity, 30 cc..$0.40 

175C. Bottle, Dropping. Schuster's, of flint glass, 
without glass stopper. Capacity, 30 cc $0.25 

180C. Bottles, Dropping. T. K. (.lass, with project- 
ing lug on vertical stopper to deliver contents drop 
by drop. Channel in stopper permits accurate con- 
trol. 

Capacity, cc 30 60 

Each $0-30 .35 



185C. Bottles. Homeopathic. (Vials.) Short form. 

Flint glass, machine made, uniform and well an- 
nealed. Dram = l /^ ounce. 

Cap., drams. . . 1 2 3 4 6 8 

Height, mm, . 42 58 64 68 80 83 

Diameter, mm. 14 16 19 20 22 24 

Per gross $1.80 2.00 2.75 4.00 5.00 6.50 

187C. Bottle, Immersion Oil. Provided with a ground 
cap and bone dropper. Its size is most handy and 
it has a very large foot .so that it is not easily 
tipped $0.75 

189C. Bottle, Immersion Oil. The bottle is of glass, a 
nickel-plated cap covers the neck of the bottle com- 
pletely, resting on the body and preventing evapora- 
tion and consequent gumming. A plunger for taking 
up the oil is attached to the cap and is enclosed 
within the bottle in a tapered glass cylinder, open 
at the bottom. This cylinder enables one to regulate 
the amount of oil on the plunger before drawing it 
out of the neck of the bottle. A hole in the side of 
the cylinder at top provides an outlet for the pur- 
pose of cleaning the bottle. A quantity of immersion 
oil in a separate bottle is furnished with this immer- 
sion oil bottle $1.85 



Page 399 



■ 




CHICAGO APPARATUS CO. 



€M\ Way 



Chemical Apparatus — Section Q 



' 



Reagent Bottles 



. 





>]]TfRM 



W 
ijf B*l(| 



" ■* c -it 



l 



No. 194C-3. 



No. 194C-26. 





No. 196C-302. 



No. 196C-312. 



With labels blown in the glass rhe suri I each letter i ground to render it ven distinct 

\l ade onlj in th« i w it h labels listed below. 
PIi .i se 5p< cify bottle number u hen 01 d< ring 

Note: Special bottles with labels other than listed can be furnished in the 4 oz. and 8 oz. sizes for $0.50 each 
higher than the prices given for regular stock bottles. In sizes larger than 8 oz. the charge is $1.00 each 
additional. 



194C. Bottles. Reagent. X arrow mouth, 4 ounce, 
1 i inch* s Per dozen $4.80 



height 

Bottle No. 



IS. 
19, 

■ _ • 
401, 



Ac tic Acid . II' ll" 

.hoi ... i-ilnil 

Ammoi S 1 1 

niuxn Ca nal ■ \ 1 1 ' I I I 

nium < lit"! idc I ■ 

Ami hi 1 1 ^ droa idc \ 1 1 'I mi 

Molybdat. H M I • 

Oxalat. . ' \ II « -O* 

Sulph ' (A\ i i H 

Sulphocyanidc ... \ T H*I 

Sulphydrat< N I I MIS 

l: .i l 



Ml. mum 

■ in nni 

up mjum 

AllllU' ill! Mil I 

. \n hip mium 
B i mi in Carl 

1 I ■ im iii i blonde 



■ ll [rox idc ■ I' ■ ■ ' Ml 

Barium Nitrate , Bai \< >*) 3 

Blank (Without I ibcl I 
R r 1 fH I l 1 1 ; 'nil. 
Bi : ini W 
- ium Chloride .. . .-CaCl 



I OH 
i aSO< 

I - 

< im i 



i iSo* 

..ll . (NOH)' 

I M 



< alcium Ei y droxid- 
i . ium Sulphate 
. ai ] " m i ' 
407. Chloro 
Cochin. 
I 

i upi i< Sulph at. 
I tirneth * I Glyoxin te 
Ether . 
F. m 

I « i ric l dc .. , . . .Fc=Cl 

i ■ ■ u Sulphat. . . F. O 

Hydro, hlori. V. id in I 

i Hydroi hlorit Ai id < on IM l 

■ II 1. Mil IK I 

ii drogt d Pt Ic .... ll O 

Hydrogi dphidt H 

7. I ndigo Solution. 

414.1 dution I K I 

27 I i id At i tatt - Pb(< M < • 

•1 1 I I I . 1 1 111 u ■ 

■:- - ! .! Mi ture. 

M ignesium Sulphate O 1 

M< r . : Chlorid. Hgl I 

100 Mercuric P m [odide. 

' Mcrcurou? Mitral) ll 

415. Methyl Alcohol , CH'OH 

ill Methyl Oi 
\ c ssl er *s 



Bottle No. 

Nitric A. id . M\0* 

il , A. : I .... . HNO 

Dil. . . ..HNO 

42. r . ' I R lit. 

I I . ii < O 1 

Phenol I H 'Mi 

Phen< ilphthalein. 
Pici ic Aci 
Plat ink I 

pot I matt 

i jum I 'i ' ttt 

>ium I • 



11. 

12. 
10, 

7. 

4(14. 

116, 
61. 

14. 



■ ■ • i 



I I I ■« i I I . \ i . 

I"< I 
I, I M 

t. Cri 

.K=l r 

I, I . . • 



ium 

IUI1I 

1 1 1 1 1 1 

mm 

Potassium 

Sil\ 
Sil 



t : iidc K 'Fc(i 

ll . K( >H 

[odide ki 

phatc i. i 
nidt 

Nitrat. I Amb* r) . . , Ag N 
Sir: 0< 



lium At ctatc , \'a< IPO 

lium t . i p 

[jum < i ibaltit 

lium Hydroxidi iOH 

idium 1 1 \ di ox ide foi Hypobi omitc CaO 

Sodium PI - IM'« i' 

l hiosulphate ' I 

81 Chlorid. 

A, id Cor ll ■ • ' 

Sulphui Dil. M 5i »■ 

424 rinct. C ac. 

38. Without Label (B ank I 

196C. Bottles, Reagent. Wide mouth, 4 ounce, 1 • 

4?* int In Per dozen $5.50 



!. Ammonium Sulphati 

(With M i bel). 

. i: 

1 • • • lull it' 

i ' ■ i anide 

i . . - . . 

lit! II 

I'll- isphatt 



H 



i 
KNO 



i 
312. Tt i 

W tl Label I B 



in 1 1 i'n 

ii n 

. x 
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No. 198C-131. 



No. 198C-145. 



No. 210C. 



198C. Bottles, Reagent. Narrow mouth, 8 ounce. 
height <> ; : inches Per dozen $6.00 

Bottle No. 

131. Acetic Acid HC H <» 

\lcohol L II Mil 

Aminonia NH 

110. Ammonium Carbonate (NH 4 ) ! CO 

109. Ammonium Chloride NH*CL 

108. Ammonium Hvdroxide N'H'i'll 

155. Ammonium Molybdate (NH*)'Mo t O* 

130. Ammonium ( Ixalate (NH|) I 'O* ( 

Ammonium Phosphate (Nl )_HPO 

122. Ammonium Sulphide (Amber). (NH 4 )"S 
11". Blank (Without Label). 

114. Barium Chloride BaCL 

l.M.Calcium Hydroxide Ca(OH) : 

159. Ether. it II r. i 

154. Ferrous Sulphate FeSO 4 

105. Hydrochloric Acid. Con lit I. 

106. Hydrochloric Acid. Dil HCL 

1()7. Hydrogen Sulphide (Amber). .H*S 

152. Lead Acetate Pb(( H'O 3 ) 8 

153. Mercuric Chloride HgCL 

in.?. Nitric Acid. Con HNO 

104. Nitric Ac.d. Dil HNO' 

171. Potassium Carbonate K< '' 

160. Potassium Chromate K"'< rO 

172. Potassium Ferricyanide K'Fe(CN)* 

173. Potassium Ferrocyanide K'Fe(( N) 

150. Potassium Hydroxide K.OH 

145 Silver Nitrate (Amber) V-' NM 

112. Sodium tail pi mate Na'CO 

1 1 1 Sodium 1 1 j dioxide Xa< '1 I 

129. Sodium Phosphate \.vlir< >' 

156. Stannous Chloride Sn( I 

101. Sulphuric Ac.d, Con H-S< »' 

102. Sulphuric Ac.d. Dil II so' 

116. Without Label I Blank). 



200C. Bottles, Reagent. Narrow 
height 7 ;, 4 inches 

237. Acetic Acid 

235. Ammonium Carhonatc 

234. Ammonium Chloride 

2(14. Ammonium Hydroxide ...... 

\nimoniuni Hydroxide, Dil 

229. Ammonium Sulphide Dil 

236. Ammonium Sulphide (Amber). 

218. Barium Chloride 

211. Blank (Without Labels). 

22.\ Calcium Hydroxide 

'. Calcium Sulphate 

I. Ether 



mouth. 16 ounce, 
. .Per dozen $8.00 
HC -IP I 
(NH*) CO* 

XI 1(1. 

NH'OH 
XII'' >H+Aq 
(Ml I S - \<| 
(Xll'rS 

BaCL 

Ca(OH) 
CaS« >• 

Mil (I 



Bottle No. 

224. Ferrous Sulphate FeSO' 

217. Hydrochloric Acid HCL 

222. Hydrochloric Acid. Con HCL 

231. Hydrochloric Acid, Dil HCL 

Hi). Hvdrodisodic Phosphate Na*HP0 4 

216. Nitric Ac.d HNO 

219. Nitric Acid. Con HNO 

2M. Nitric Acid. Dil HNO 

238. Potassium Chromate K'CrCV 

221. Potassium Hydroxide K'»II 

233. Sodium Hvdrox.de NaOH 

11*. Sod. mi. Hvdroxide. D.l NaOH+Aq 

215. Sulphuric Acid II M >' 

220. Sulphuric Ac.d. Con II S<V 

242. Sulphuric Acid. D.l H ; S(J 4 

211. Withoul Label (Blank). 

202C. Bottles, Reagent. Narrow mouth. 32 ounce. 

height '' inches Per dozen $12.50 

511. Blank (Without Label) 

5. I lydrochlori< Acid. * mi. HCL 

506. Hydrochloric Ac.d. Dil HCI 

,03. Nitric \ci.l. Con HN( I 

504. Nitric Acid. Dil H x ( ' 

501. Sulphuri< Ac.d. Con II SO' 

5()2. Sulphuric Acid. Dil H SO* 

511. Without Label ■ Blank). 

Reagent Bottles in Sets 

204C, Bottles, Reagent, Set of. Set of 40 No. 194C 
Reagent Lottie-. 4 ounce, including those most com- 
nionlj used in the chemical laboratory. One each 
Nos. 1, 2, 3, 4. 5, 6, 7. s. 9, 10, 11. 12, 13, 14, 15. 1". 
17. 18, 1". 20, 21, 11. 23, 24, 25, 2h. 27. 2s. 29, 30, 31, 
32, 33, 35, 36, 59, 61 and three Xo. 40 Blanks (with- 
out labels) Per set $16.00 

206C. Bottles, Reagent, Set of. Set of 24 No. 194C 
Reagent Bottles, 4 ounce, according to Fresenius. 
• me each Nos. 2, 3, 4. 5. 6. 7. 13, 14, 15, 16, 17, 18. 19, 
20 22, 23, 2'\ 26, -'7. 29, 32, 36, : '' and 61. 
Per set $9.60 

208C. Bottles, Reagent, Set of. Set of 12 No. 194C 
R, agent Lottie^. 4 ounce. ( )ue each Nos. 1. 2. 3, 4. 5, 
15, U . 20, 23, -'-'.-'7 and 61 Per set $4.80 

Reagent Bottle Caps 

210C. Glass Dust Caps, for reagent bottles. 




Cat. No 210Ca ZIOCb 

For bottles of cap., o/. 4 8 

Height, inside mm. .. 58 64 

Diameter, inside, mm. 33 4o 

Per dozen $2.50 2.50 



210Cc 210Cd 

16 32 

65 7o 

45 SO 

3.25 3.25 
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CrWFfCD. 



No. 220C. 



No. 225C. 



No. 230C 



No. 235C 



No. 240C 



23 

No. 242C 















No. 24SC. 



No. 250C 






• - I 



2 I 



CI 

> 

-a 

3 




220C. Bottles, Screw Cap. (\ ials I Mint glass, with 
cork lined aluminum screw caps. I Mam = | 

t apa< it) . dram 1 -' 4 8 12 

I hametei . in< hes .... > : .s 

Height, inches 1 . _'H - - 3# 

Per dozen $0.36 .48 .66 1.08 1.44 

225C. Bottles, Specific Gravity. Axcuratelj adjusted 
at 20 degrees I flint glass with pel d stopp 

I at. No 2251 22i -:< 22 

I pacity, - 10 50 100 

Each $0.80 1.00 1.25 1.60 

230C. Bottles, Specific Gravity. Unadjusted, foi self- 
adjustment, Hint ula--. wnli perforated stopper 

I .it No 230< II 232( 11 I 

1 apacity, i c, in Km 

Each $0.45 .50 .60 .70 

235C. Bottles, Specimen. Round. Of flint glass, with 
i ork-lin( <l mi tal s< ■ ev < aps. 

1 ity, out i' es 1 4 8 

Height, in' hes AV 4 44J 

Dial et< r, inches 1' Wi 1 

Per dozen $1.25 1.30 1.75 2.25 

240C. Bottles, Specimen. Square. I >f Hint mla-s with 
cork-lined metal m r< w tap 

Capacity, oum es 1 2 4 8 

Height, inches 1V 2 2 I 

Side, inches 1 i 1- ] lij i% 

Per dozen $1.25 1.35 1.75 2.10 

242C. Bottles, Inverted Specimen. For exhibiting 
ore. mineral and chemical samples, 
i apacity, pints 1 J 4 

Height, inches 4 6] 8 9] 11 

I ham . 1J 4 

Each $0.30 .38 .45 .60 .75 1.25 



No. 255C. 



No. 265C 




No. 270C. 



245C. Bottles, Washing. I itted with rubber stoppei 
and movable deliver} tube. 

' apa« ity, cc 250 500 1000 

Each $0.50 .85 1.10 

250C. Bottles, Washing. Made entirely of glass, with 

cuml c«>nn< i tions, t or ether. 

I a o 2 ?<><) 

Each $1.35 1.60 

255C. Bottles. Weighing. High form, flint glass, flat 
bottom with ground-in glass stopper. 

i I 255C 

Height, mm 65 101 

Diameter, mm 15 25 

Each $0.50 .75 

260C. Bottles. Weighing. Low form, flint -, flat 

bottom, without neck, with ground glass stopper. 
Three last sizi ■■ ■ i i tra w idc form. 
Height, mm. ... JO 50 50 

l Hameter, mm 40 30 

Each $0.40 .45 .65 .50 

Height, mm 80 30 30 30 

l Hameter, mm 40 SO 60 70 

Each $0.70 1.10 1.50 2.10 

265C. Bottles, Woulff's. Heavy flint glass, with two 
necks 

Capacity, cc 125 500 11 

Each $1.00 1.20 1.50 1.90 

270C. Bottles, Woulff's. Heavy flint glass, with three 
n< 

Cai 125 : "" 1000 

Each $1.25 1.35 1.65 2.00 
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BRUSHES 



r 



C-A- CO 








---*- • ■ 



No. 275C 



Nos. 280C-285C. 




No. 290C. 




CHICAGO APPARATUS CO 



No. 300C. 







No. 305C. 




No. 310C. 



No. 315C. 




No. 319C. 




CMlCfcCO *9FA»JT'.I« CC- 



IKinnrrii"Ui 



-O 



Nos. 320C-325C. 



*275C. Brush, Beaker. Black bristles, wood handle. 
Length of bristle part. 5 inches; diameter, 2 l / 2 inches; 
total length 1 7 inches $0.25 

*280C. Brush, Burette. For 10 and -'5 cc. burettes. 
White bristles, tinned wire handle. Length of bristle- 
part, 3 inches; diameter, l /z inch; total length, 
24 inches $(U5 

*285C. Brush, Burette. For 50 and 100 cc. burettes. 
White bristles, tinned wire handles. Length of bristle 
part, tyi inches; diameter, 1 inch; total length. 3'. 
inches - * - 20 

*290C. Brush, Counter. (Dusting brush.) Wooden 
handle, black bristU Length of bristle part. 8 
niches; width. 2# inches; total length. 14 
inches $0 - 65 

*300C. Brush, Flask. For cleaning Erlenmeyer and 
volumetric flasks. The bristle part is attached to 
a flexible spring, thus enabling the brush to rea< h 
every^part of the flask. ^ ^ ^ 

For' flasks of capacity, cc 250 500 1000 

Each $0-35 .40 .45 

*305C. Brush, Funnel, Jar and Cylinder. Wooden 
handle, black bristles, taper end. Length of bristle 
part. 3 inches; diameter at large end. 2 ! i inches; 
length. 11 inch- 50.45 



310C. Brush, Pencil. Of camel's hair bound in quill 
handle 

Cat. No 310C 311 C 312C 

size Small Medium Large 

Per dozen $0.15 .30 .40 

313C. Brush, Pipette, for cleaning volumetric, 
Mohr's or milk pipettes. Length of bristle part, 7 

inches; total length. 16 inches $0.15 

315C. Br-ish, Scale Pan. Camel's hair, wooden han- 
dle, metal hound. 

Cat. No 315C 316C 317C 318C 

Width of hair part, inches . . '/ 2 1 1 l A -' 

Each $0.20 .25 .35 .45 

319C. Brush, Test Tube. Tinned wire; length of 
bristle part, tyi inches; diameter, 1 inch; total length, 
10 inclv 

Each $0-06 

Per dozen 60 

Per gross 6-50 

320C. Brush, Test Tube. Bristle End. Bra- wire. 
Length of bristle part over all. 4 inches; diameter, 
\y. inches; total length. 10 inches. 

Each $ 0.10 

Per dozen 110 

Per gross 10.80 

325C. Brush, Test Tube, Bristle End. Same as No. 
320C, but with tinned wire. 

Each $0.08 

Per dozen 80 

Per gross 8-65 

*10% discount in lots of 12. 
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. 



^ 




cwiaio *>»awtu5 ce 



No. 330C. 




No, 333C. 






--» 




Nos. 335C-340C. 






,;j. CMIOC9 fc(PiRATU*« 



c i 



Nos. 345C-350C. 








"Sp"-- r -TUFT" 







No. 355C. 



330C. Brush, Test Tube, End Tuft. \ very superior 
brush — better than the ordinary bristle end brush. 

Length of bri - t l< part, 35^ inches; diameter, 1 inch; 
total length, lei inch*- rinned \\ ha- handl 

Each $0.09 

Per dozen 90 

Per gross .... 9.75 

331C. Brush. Test Tube. Fan Tip. For tub to 

1 inch in diameter. Mad< from French bri 
lected 2] inches long hefore cutting. In this brush 
25 per cent more bristles are used than in the averaj 
i« ^t tube brusli. Bristles are closely Wound 5 to 6 
turns to tin- inch, producing a fan-shaped tip and 
a uniform s< rubbing surfaci The handle is gal- 
vanized, twisted No. 15 1 S. gauge wire. Length 
of bristle part, >]/z inch) diameter, 1 ; inch* 
total length, * J1 2 in< 

Each $ 0.10 

Per dozen 1 .00 

Per gross . 10.80 

332C. Brush, Test Tube, Fan Tip. I or tubi - to 

inch diameter. Sann No. 331C, hut for small 

test tul Length oi bristle part, 3 ind diam- 

eter, % inch; total length, 1<> inchi 

Each $ 0,10 

Per dozen 1 .00 

Per gross . . 10.80 

333C. Brush, Test Tube (Probangs). Spoi d, 

rattan handle 9 in. lonf 

Each $ 0.17 

Per dozen . . . . 1.70 

Per gross 18.00 

335C. Brush, Test Tube, Side Tuft. [^ouches 

• I.- of the test tube. All !>ri-t!r^ ai 
t w ! on one stem and cannot come out. Tinned 
wire, white bristles; length of hrivth- part ever all. 




Cmtfc&C APPARATUS {£ 

No. 360C. 




-4 inches; diameter, 1 - inches; total length, ll 

ibes up t< i i inch in diameter. 

Each $ o.ll 

Per dozen . . . 1.10 

Per gross n.85 

340C. Brush, Test Tube, Side Tuft. Same as No. 
y . but l r. Tinned wire, white bristles; li ngth 

of bn>tk- par-; r all, 5 inches; diameter, I 7 * in< hi 
total length, 13 1 A inches- For tubes up to 1% in. I 
in diameter, 

Each $ 0.13 

Per dozen 1.30 

Per gross 14.00 

345C. Brush, Test Tube. Sponge End. Brass w 
Length ol bristle part, including a inch) 

diameter, 1 : _- i: 5; total length, tr • inche 

Each $ o.i: 

Per dozen 1.20 

Per gross 12.95 

350C. Brush. Test Tube. Sponge End. Same as 
345l . but with tinned w u • 

Each . $0.08 

Per dozen . . .80 

Per gross ... 8.65 

355C. Brush, Test Tube. Spray Tuft. I I 
most efficient brush for cleanin si tu 
botth s 1 ach< s all parts of tin- tub mi 
m touch the gla>s, 1' broken tesl tub* 
Tinned w - die; bristle part 4 
di 1 s >ncl th, 1" 
Each $ 0.12 

Per dozen .... 1.20 

Per gross 12.95 

360C. Brush, Tube. ning 1 tutu funnel 

stem s f eti I th of hi istl inchi liam- 
eter, ■ ln< ..1 1.-: 12 inchc 

Per dozen .... $0.45 



No. 3t 




362C. Bulb. 



*365C. 
I : cc. 












Each 
C Burc 

Each 

* 3? 3C Bute, 

en. 
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No. 362C. 





No. 400C 



No. 389C. 



No. 390C. 



362C. Bulb, Leveling. Glass, used in gas analysis 
work. etc. Capacity 250 cc $0.75 

Burettes and Supports 

*365C. Burettes. For pinchcock, without fittii 25 
cc. ami 50 cc. graduated in r\> cc. — 100 cc. graduated 
in 1 5 cc. 

Cat No J65C 366C 367C 

Capacity.cc 25 50 100 

Each $0.65 .90 1.10 

•370C. Burettes. With straight glass stopcock; 25 
cc. and 50 cc. graduated in 1 10 cc 100 cc. gradu- 
ated in 1 5 cc. 

Cat. No. 370C 371C 372C 

cc 2> 50 100 

Each .: $1.50 1.75 2.25 

373C. Burette. Schellbach. For Pinchcock. With dark 
enamel' d -tripe on white enameled background, giv- 
ing a definite meniscus; 25 cc. and 50 cc. graduated 
in 1/10 cc.— 100 cr. graduated in 1 ; 

Capacitv.cc 25 50 100 

Each .." $1.30 1.75 2.50 



♦374C. Burette, Schellbach. With straight stopcock. 
Otherwise the same as Xo. 373C; 25 cc. and 50 cc. 
graduated in 1 10 cc. — 100 cc. graduated in 15 cc. 

i apacity, cc 25 50 ion 

Each $1.75 2.50 3.25 

*375C. Burette Attachment. For use with Nos. 365C- 
367C Burettes, Glass tip, rubber tube and pinch- 
cock $0.30 

380C. Burette Float, Erdman's. Glass, with points 
to prevent adherence to side of burettes $0.60 

: 385C. Burette Funnel. A small glass funnel for use 
in filling burettes $0.25 

*389C. Burette Support, Chaddock's. With rubber- 
lined wire clamps for holding the burette, which is 
readily placed in position or removed by simply 
springing back the wire. Rod and base of wood and 
a piece of opal glass is fastened on base. For one 
burette $2.25 

390C. Burette Support, Chaddock's. Same as Xo. 
389C, but for two burettes $3.25 



; 400C. Burette Support, Hardwood. Same 
101 '. bul for two burette- 



as No. 
..$1.80 



405C. Burette Support, Iron. Japanned base, cop- 
pered vteel rod 20 inches long, and No. 640C Double 
Burette Clamp. Without burettes or beakers. . .$2.00 
10% discount in lots of 12 — 20% discount in lots 
of 48. 
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Burners of All Kinds 





*«P* 








No. 412C. 



No. 414C. 



No. 415C. 



No. 416C. 



No. 420C. 



For Acetylene Gas 

412C. Burner, Bunsen. i ially '1* ed for acct> ■ 

lene gas. Height of bunv r, - i s, diameter of 



tul>< n in 



$2.00 



For Coal Gas 

414C. Burner, Argand. with Glass Chimney. For use 
\\ here constant, h iw and medium heats a: quin d 
Improved design of rugged construction. Gas ori- 
fices arc arranged in a circle and air is su lied to 
the center well as to the outer surface of the 
flame. The chimney servi is a flame guard. I lie 
flame produces a steadj heat and is adjustable for 
size. On enameled iron base. For use on artificial 
gas. Overall height, 220 mm $2.00 

415C. Burner. Blast, Bunsen's. Provided with three 
tips tor various gases. Mas separate stopcocks I 
gas and air. I isily adjustable so flame may be di 
rccted at difl t angles. Heavy iron enamel d 

base with screw hole-. Tube is 18 mm. diameter 
and has movable sleevi i an be regulated to ine 

i" .inted flame. A g I burner for glass-blow - 

ing $4.00 

416C. Burner, Blast, Mass. Inst, of Tech. Pattern. 
I he ball and socket joint mounting permit flame 
to he directed at any angle. VI ikes burn 
readily detachable for use as hand blowpipe Gas 
and air ilation is by needle \ s. Tube is 20 
nun. in diameter and has movable sleeve. With tin 
tips for various gases $6.25 

420C. Burner, Blast. Fletcher's Compound. Thi- 
a double concentric blast lamp with an inner air 
jet and a middle tube which may be used either for 
air or gas. and an external gas tube. The gas and 

ir are changed automa '!> from the larger 
the si laller tubes by a slight movement of the lever 
■ |T the 1 The same movement also adjusts both 

ls and air to each other for each tub< The com- 
bination ol two blow: in this manner gives a 

iter range — from a delicate point, d jet to a larj 
brush flame. Provided with pilot light. Approximal 
gas consump! >er hour, small flame. 
large flam* 54 cubic feel For best result-. Fool 
Blow* 2C or 8SC should be used $12.50 



426C. Bunsen Burner, New Milvay, with 

bas Hus new exclusive Milvay design offers ad- 
antages unobtainable in any other Bunsen I 

one p t base (mad< oi 

con liblc all is no possibility of leal 

The air chamber and [ '. tube are a part of 

the Hose conn. n is serrated and tapi 

giving a non-slip tubing connection that will take 
tubing oi ii i h diameter. I his burner ' 

the largi b1 mixing chamber oi any offered. 

•ntrol i of a o nth turn of tl 

knurled finger grip on the tube, which give m- 
plete regulation from a blue to yellow flame, 
construction offers two advantage 1— Fingers do 

not obstrut I aii ; 
regulating. 2— So pr< ade 

that air may be completely -hut 
off, giving an entirely yellow 
flan h 

II' ire no screw conne< tii 
in the burner to stick or hind, i 
surii an even and lasting, 
smooth regulation. There is no 
steel, iron, or other corrodible 
tal used in any part of the 
When the original I 
off after long and continu- 
ous usage, the non-corrodible 

etal i on continui 

protect the burner. And withal, 
the most beautiful burner on I 
market at ordinary Bunsen I 
er prices. Overall height. 
mm., extra la 

unusual stabil 
; mm. diameter. I liam- 
eter of Burner Tub* 

inch. 




No. 426C. 

Milvay Bunsen Burner 

New Design 



Each $0.35 

Per dozen 3.50 

Per hundred 25.00 
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No. 428C, 



No. 435C. 



No. 442C 



No. 470C. 





No. 475C. 



No. 480C. 



For Coal Gas (Continued) 

428C. Burner, Bunsen, with Pilot. For coal or arti- 
ficial gas. Has set screw for regulating size of pilot 
flame and stopcock for turning on and shutting off 
the ga- supply to the burner tube. Height, 5% 
inches; diameter of burner tube, l / 2 inch $1.50 

435C. Burner, Bunsen. Center Draft. With air regu- 
lator. Ideal for students 1 use. Substances accidentally 

dropped into burner tube will fall clear through. No 
tip to clog. Oxidized brass burner tube, i'« inch 
diameter, bras, inlet tube, japanned iron base. 
Height, 5% inches- 
Each $ 0,45 

Per dozen 4.50 

442C. Burner, Bunsen. Low form. With air regulator. 
Height, 3 inches; diameter of tube, fa inch. 

Each $0.60 

Per dozen 6.00 

470C. Burner. Multiple Tube. With four tubes in one 
row. each with stopcock. Height, 7$£ inches. . .$5.00 

475C. Burner. Multiple Tube. Simple combustion 
furnace. Four burners in one row, each with stop- 
cock and wing top. complete with adjustable forks 
for holding combustion tubes $7.50 

480C. Burner, Solid Flame, Fletcher's. For quick 
heating. Will quickly boil four or five gallons of 
water and will, when required, keep a small amount 
of water boiling steadily by simply turning the gas 
low. Maximum gas consumption 50 cubic feet per 
hour. Diameter of flame surface, .V % inches $3.25 



For Coal, Natural or Gasoline Gas 

485 C. Burner, Bunsen-Milvay. A low-cost efficient 
burner, with adjustments for both gas and air. Die- 
cast base, finished in chrome enamel. Large air-gas 
mixing chamber. Improved air 
regulator with knurled finger 
grip prevents obstruction of air 
now during regulation. Ser- 
rated gas inlet for A to A inch 
bon tubing. 

Each $ 0.45 

Per dozen 4.50 

Per hundred 32.50 
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No. 490C. 




No. 493C. 




No. 498C 






;rne 



No. 492C. 



No. 495C. 



No. 497C. 



For Coal, Natural or Gasoline Gas — Cont. 

490C. Burner, Boyce's Adjustable. Inn d regu- 

lator for air and pa-. Stationary burner tub* per- 
mits all attachments to be used to advanl I or 
oal, gasoline or natural gas. Dia oi tube, ■& 

Mich $0.75 

*492C. Burner, Fletcher. Has regulators for gas ai 
air; burns gasoline gas, coal gas natural ga 
diameter of brass tube, 13 nun.; overall height. 165 
mm.; enameled iron ba $1.35 

■493C. Burner, Fletcher, without Base. Lil No. 
492C, but for screw mil' din into the- gas sup] 

line as in Kjeldahl Di ing Shelves or where 
permanently conne< t< -I burners are desired. The 

lower end with % inch I. 1 \ thread measures 

inch in diameter $1.10 

495C. Burner, Milvay. Guaranteed to work on any 
kind of gas— city coal natural. asoline 

Will not flash back, cl< • • i Pri duces a bl 

flame of maximum temperature. Air and arc 

controlled independently. Flame can be varied from 
large and powerful to very small, and win ther Ian 
or small it may be sharplj concentrate d. Con strutted 
of brass througl < . w hich is in 

and nicely • med. Height, incfa The nn 

: liabl burner I II n- 
ral laborat<>r\ work. Diameter of burner ti 
inch $1.00 



High Temperature Burners 

497C. Burners, High Temperature. Fisher's. 
Meker type burner, produced in I; quantities bj 

special machinery, making possible ■ far bel 

the true worth of th It Hie perfoi 1 nickel 

ip produces a Meker flame, the b ith h 

the usual Bun sen fl ,] or 

1 [eight, / . inchi diami ter of tube, 1 ' { im 

Each $ 2.00 

Per hundred 190.00 

498C. Burner, High Temperature, Meker's. Foi I 
gasoline gas, and natural gas In this typ 
burner the fuel passes through a deep metallic mesh 
or grid of nickel, just I" it issues from tl 

burner tube. V- a result the fuel is preh< nd 

l -um- with an intensely hot flame — much hotter than 
that produced by ordinary burnei Three in: 
changeable ces are supplied, the two « 

one- being screwed into the base where the} will 

dalde when ded. Made in thr. ■ size s v - 
1 is recommended for sealing, Nos. 2 and for 
general laboratory work, and v.. -4 a substitute 
for blast burners and for heating fui 

ize V-. 2 4 

Total hei mm 1 155 

I >iai top, mm 30 

Each $2.10 2.50 3.00 

10% Discount in lots of one dozen. 
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No. 499C. 



No. 499Ca. 





Nos. 502C-503C. 










No. 500C. 



No. 505C. 



No. 510C 



No. 512C 



No. 520C. 



No. 522C. 



No. 525C. 




For Cylinder Gas and Natural Gas 

499C. Burner, Pyrofax. A standard low-priced Bun- 
sen-type burner with special orifice tor Pyrofax 
is. Burner tube, fa inch diameter; hose connection, 
inch diameter; base. 3 inches diameter; overall 
height, 5' i inches. Brass burner tube, enameled 
base, nickel-plated air regulator $0.50 

499Ca. Burner, Pyrofax, Adjustable. This burner will 
give better satisfaction under all condition- than 
the non-adjustable type. Furthermore it will hum 
Blau as well as Pyrofax gas. Burner tube is 56^nch 
diameter and the overall height, 6J4 inches. .. $1.25 

501 C. Burner, Natural Gas. P. G. & E. Type. I I 
ent Applied For). Developed in thi Bureau of rests 
id Inspection of the Pacific Gas and Electric 
I ompany. It is the only low-priced burner so far 
available that will give entirely satisfactory results 
with Natural I It differs from the ordman 
natural gas burner in thai it is fitted with a special 
tip which acts as a pilol flame, constantly keeping 
ill, main flame alive and preventing it from blowing 
S the tip as is the tendency with gases high in 
B.T.U. value. This fault of the flame leaving the 
burner tube has been definitely overcome by the 
introduction of the tip described and illustrated 
aboi Burner tuhe, of brass, '.•-inch diameter; 
outside diameter of tip, I. 1 inchi s, enameled stamped 
metal base, 3 inches in diameter; overall height. 
6 inches - • ■ J?^.75 

502C. Burner. Fletcher, Adjustable. P. G. & E. Type. 
i Patenl Applied for). For Natural I ...- J his burro 
operates on the same principle as \\>. 501 C. How 
ever, it is provided with adjustments for both u-a- 
and air so thai the siz< of the flam.- can be varied 
and adjustments made to -nit varying conditions 
of gas pressure. This is the besl and rnosl depend 
able burner now available for use with Natural G 
Brass burner tube. ' ' inch diameter; outside diam- 
eter of tip, H inch; enameled metal base, 3 inch-- 

in diameter; o\ erall height, 6 inches $2.10 



503C. Burner. Fletcher, Adjustable. P. G. & E. Type. 
(Patent Applied For). For Cylinder Gases, such as 
Flamo, Sheila. ie. Rockgas, Pyrofax, Stargas, Phil- 
gas, Skelgas, Nugas, and others. Same in all de- 
tails as No. 502C, except the gas oritur is necessarily 
Si imewhat smaller $2.10 

Burner Attachments and Accessories 

500C. Burner Blowpipe Tip. Fits outside i v. -inch 
burner tuhe with rest for blowpipe $0.20 

505C. Burner Blowpipe Tube. For producing yellow 
flame, fits inside ;. inch burner tube, with rest for 
Mow pipe $0.22 

510C. Burner Chimney. Russia iron, to protect flame 
from drafts, for use with No. 515C support. Height, 
2 inches; top diameter, 2 inches; bottom diameter. 
1' inches $0.15 

512C. Burner Chimney with Support. Similar to No. 
510C, but with bracket and set screw for attaching 
at am suitable height on the burner. For burner 
having burner tubes fa inches in diameter $0.70 

515C. Burner Chimney Support. For supporting No. 
slid' chimney. Fits burner tuhe fa inch in diam- 
eter $0.25 

520C. Burner Crown Top. Diameter. 1 inch: fits 
burner tube ft inch in diameter. Gives a large, 

round flame on heating dishes $0.50 

522C- Burner Flame Spreader. Serves two purposes 

— it spreads the flame and prevent- it from striking 
back. Fits any burner with i 7 ,. inch burner tube 
Either our No. 48SC or No. 4'XK' Burner with 
separate air and gas regulation, when equipped with 
this attachment, will burn fuel containing a greater 
admixture of air, resulting in a noticeably hotter 
flame $0.25 

525C. Burner Gauze Top. Diameter. l'S inches: fit- 
burner tube . inch diameter. Gives a large round 
flame for heating dishes, etc $0.35 
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No. 530C 



No. 535C 



No. 527C. 





Nos. 532C-534C. 




No. 536C. 



7 





v. 



No, 6015C. 



Nos. 6005C-6010C 



No. 6020C 



Burner Accessories — Cont. 

527C. Burner Guard, Earthenware. Prot< I flame 
from drafts and is also a rigid and convenient sup- 
port. Height, ( ' in base diameter. 8 inches; top 
diameti • ; inches. Has holes for rubber tubing 

and air $0.75 

530C. Burner Tripod- lor holding di-1 inches or 
more in diameter Fits burner tube ft inch diam- 
eter $0.25 

532C. Burner Tubing. Flexible steel, with rubber 
packing For conveying gas to Bui burn* 
hotplates, etc Gas tight and i>roof as I kinking 
id breaking. With he; rubber socket at each 
end. Inside diameter. l 4 inch; length, 24 
inches $0.30 

533C. Burner Tubing. Same as No. 532C, but 36 
inches long $0.45 

534C. Burner Tubing. Same as 532< . but 
inches long $0.75 

535C. Burner, Wingtop. Fits any burner with 
inch burner tube. I seful in hendii la-- tubing. 

Each $0.12 

Per hundred 9.00 

Electric Burners 

536C. Heater, Electric, Laboratory. Suitable f< >r 
nearly ■ 1*3 laboratory use — heating the content- 
of flask-, beakers, tesl tubes, eva] ting di^ 1 
n torts, v> iter baths, crucibles, steam generators, 
etc. Has el tt lone-life chrome 1 heating unit that 

develops 1800 F, and will bring 500 cc of water 
to a ''"'1 in 12 minufr Ha- support rod. which 
can be reiv. ived when desired, for holding clam; 
and ri for rting test tubes, retorts and 



other glassware in the most desirable position 

top opening of 75 nun. 1- suitable for flasks ai 
I.. ile the two concentric rings pr 
the Her op< - for disl tnd cru» 
is of Arnico finished m black 1 iel and pi 
vided with four leg The cord has a tv 
plug and will I socket or outlet, * onsumes 
watts. Operates UO-volt A.< or D.C. current. 
Completi as illustrated, but without clamp 
test tube $7.50 

6005C- Heater, Electric, Laboratory. Sa 1 

536< bul without support rod. heater clamp, burette 
clamp, test tube, and concentric rings $6.00 

6010C. Heater Clamp. Fits into bi of heater 
shown in illustration Nos. 6OOS1 Useful in 
supporting the entire er at an elevation on an 
apparatus *iand or for holding- a support rod in a 
vertical position as shown in illustration No. 
536C $0.90 

6015C. Heater, Electric, with Rheostat Control. 
Proper heat for any particular operation 
secured by turning e knob projecting through the 
front of the case. The same setting on tin id- 
uated scale alv ai 

Opening in the top refract* nd ae- 

mtliodafc h the 500 cc. and cc. Kjeldahl flask ,; 

nig elen ?-1ifc chromel 1800° I 

At the rear of the c;« rnp like th- 

in illusti itioii N C-60101 

at an clcvati stand. The 

mum current 
The metal i is finishi d in < ' * 

■ 

Operati on 110 volts V..I or D.C. current . . $15.00 

6020C. Heating Unit. For re t in I'« 
Nos 5361 110-volt 
chron el type. Can l>e quiek-K and e in- 
stalled $1.00 
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BURNERS FOR LIQUID GASOLINE 



o 






No. 540C. 



No. 560C. 



No. 565C 





No. 570C. 



540C. Burner, Gasoline. Brass, nickel-plated. Burns 
equally well in all positions. Perfectly automatic, 
no valves or pump to get out of order. Burns about 
two hours with one filling. Caution: Use only the 
best gasoline $2.00 

Repair Parts for No. 540C Gasoline Burner. 

542C. Burner Tube $0.25 

546C, Cleaning Wire 01 

548C. Straight Neck 50 

554C. Wick and Brass Strip 20 

560C. Burner, Gasoline. Tank of heavy seamless 
drawn brass, fitted with rigid burner of bronze alloy, 
with pump in handle. Capacity of tank, 1 pint; 
total height. 7 inches. Produces an intensely hot 



flame, which can be regulated from a small point 
to a large brush flame. Recommended as the best 
available substitute tor the Bunsen burner or gas 
blast lamp $7J5 

565C. Burner. Gasoline. Similar in construction to 
Xo. S60C. but mounted on adjustable stand with 
vesst-1 support The stand is provider) with a swivel 
-o the flame can be pointed in any direction. The 
pump is of brass, mounted inside the tank, and is 
automatic in its action. Capacity of tank, 1 
P<"t $12.00 

570C. Burner. Gasoline. Dangk-r- blast lamp. Pro- 
duces a hot flame which is easily adjustable. Ca- 
pacity of metal reservoir, l / 2 gallons; diameter, 7 
inch. Height to top of support rod. 17 inches. 
( Complete with adjustable support and pressu 
Uu]} > $14.00 
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No. 572C 



No. 575C 



No. 580C. 



No. 585C. 




No. 590C. 







,CACO 




No. 600C. 



T«AUE 



Sealo 

tent Applied For 



MltK 



Applied 
COLD 




Flexible 
Sealing 

Wax 39 



No. 604C. 



"90B. Centri: 



Calcium Chloride Jars and Tubes 

572C. Calcium Chloride Jars. Heavj gl on foot 
w ith tubulature near bottom. 

Height, inches 8 10 12 

Each $1.10 1.20 1.40 

575C. Calcium Chloride Tubes. lass, one bul 
sti aight delh erj tub* 

i it. No 57 

Length to bottom of bulb 4 8 

Each $0.15 .18 .20 

580C. Calcium Chloride Tubes. Glass, two bul 
straight delivery tub* 

I at. No 5801 581 < 

Length to bottom of bulb, inches 4 6 

Each .. $0.20 .25 .30 

•585C. Calcium Chloride Tubes. U-shape, - 

plain. 

I *1 No. 585( 5864 

Length, inch* - 4 6 8 

Each $0.20 .25 .35 .40 

590C. Calcium Chloride Tubes. « Jlass, I F-shape, with 

de tulu 

Cat No 59H 

Length, incl 4 s 

Each $o.30 .35 .40 

: 20% discount in lots of 50. 



615C. Chlorine Tube. For showing thi decompos 
of water by chlorine. \ glass 100 cm. long ai 
2 cm, in diameter with one end drawn out for aboul 
15 cm. to a diarm t< r of 1 cm $0.50 

597C. Casseroles. Agateware. With handl* 

Mfj >acity, o \2 64 

Each $0.45 .55 

600C. Casseroles. Porcelain. With lip and por* 
handle, I w ith ex< eption of rim. 

I ai No 00i 01C 6021 

75 150 210 37 

utsid* mm To \\ 

Each . . $0.60 .70 .80 1.05 

604C. Cement, Sealo. For ling joints >n- 

dens< lion a other set-ups, distilla- 

tion apparatus ga up 

5, i l Also for 
culture tubes, cull ure jars and plate - ; mi 
itanical c< g ai ins 

S< ils all * It is wal 

pn »of, flexible, insol insulating, adhesh i 

melts Lt 4l 5ets on contact 

■ d in w minuti 

Per ounce tube $0.25 






r 

■ 
ol I 

tubi 
'"B. Sedimi 

x n 

Sedim. 
Ptol 

^ Shield. 
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No. 792B 



No. 790B 



No. 791B 



790B. Centrifuge, Hand. Compactness, durability, 
simplified construction and efficient operation char- 
acterize this centrifuge. The gears and pinions arc 
nclosed in a ca>c which rigidly supports the spindle 
shaft ami protects the mechanism from moisture ami 

dust. The handle con>truction renders impossible a 
Midden stop that would other\vi>e spill the contents 
i>l" the tubes, The speed may he varied. Tile clamp 
permits of rigid attachment to table lop. Complete 

with sedimentation attachment; one 15 cc, graduated 
tube, one 15 cc. ungraduated tube, two aluminum 
shields to hold and protect tubes $12.00 

791B. Sedimentation Tubes, Glass, Graduated. * a 
pacity, 15 cc.; conical bottom; graduated t<> 10 cc 
in 1*0 cc. divisions and in 1 cc. divisions to 15 i 
Fits any metal shield or sedimentation arm designed 

>r 1 5 cc. tubes $0.50 

792B. Sedimentation Tubes, Glass, Ungraduated. Ca- 
pacity, 15 cc. Sam- shape and size as X". 7 M 1 1 : $0.12 

793B. Shield, Aluminum. For 15 cc. tube, to tit on 
centrifuge No. 790B $0.35 



794B. 
N 

795B. 



Glass Tube, Plain. 
7'MB 



796B. Head, Two-Place. For 50 cc. tubes. Fits No. 

790B centrifuge, without shields or glass tubes. $6.50 

797B. Shield, Aluminum. For 50 cc. tubes, for Use 
with abo\ e head $0.35 

798B. Glass Tube, Graduated. 50 cc. With conical 
bottom. For use on centrifuge No. 790 B when pro- 
\ ided w ith 50 cc. head and 50 cc. aluminum 
shield $0.60 

799B. Glass Tube, Graduated. Pyrex. SO cc. Same 
0, 798B, but Pyrex glass $1.40 

800B. Glass Tube, Plain. 50 cc. Same as Xo. 798B, 
except ungraduated $0.30 

801 B. Glass Tube, Plain. 50 cc, Pyrex. Same as No. 

800B, but Pyrex glass $0.50 

802B. Casein Tube, Hart's. Fits 50 cc. centrifuge 
shield. For figuring casein in milk. 50 cc. with stem 
graduated to 0.J' i ca-cin $0.50 



15 CC, Pyrex. to fit shield Charcoal Sticks. Finest quality for blowpipe work. 

$0.25 Straight sticks, larg< size, 116x25x16 ram. In pack- 

agi - containing one dozen sticks. 
Glass Tube, Graduated. 15 cc, Pyrex, same Per dozen sticks $0.90 



graduate »ns as No. 791 B 



$0,80 



Per gross sticks 9.00 




■I 
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Aluminum 


Al 


13 


2897 


Holmium 


Ho 


87 


iea4 


Rhenium 


Re 


75 


188. 




Antimony 


Sb 


L51 


12177 


Hydrogen 


H 


1 


1.008 


Rhodium 


Rh 


15 


10291 




Argon 
Arsenic 


A 


18 


3991 


Indium 


In 


49 


1148 


Rubidium 


Rb 


Mi 


85.44 




As 


88 


74.96 


Iodine 


I 


53 


126.932 


Ruthenium 


Ru 


44 
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Barium 


Ba 


rw 


137 37 


Indium 


It 


77 


1931 


Samarium 


Sa 


82 


150 43 
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Be 


4 


9 02 


Iron 


be 


28 


55 84 


Scandium 


Sc 


21 


45 in 




Bismuth 


Bi 


R3 


20900 


Krypton 
Lanthanum 


Kr 


38 
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Se 


34 
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B 


5 


in 82 


La 


57 
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Si 


14 
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Lead 


Pb 


82 
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Silver 


Ag 


47 
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Cadmium 


Cd 


48 
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Li 


3 


8»40 
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Ca 


20 
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Potassium 
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No. 612C. 



No. 610C. 



605C. Chart, Atomic Weight. Gives the name, sym- 
bol, a1 number and atomic weight, as reported 
L>) the l\ S. Bureau of Standard. Foi each element 
in the int tional table of chemical elements 
Basis, Oxygen=16. Size, 42\t>2 inches, Printed on 
cloth and pi o\ ided \\ ith wood r< ill< i - and eyelets 
For hanging $3.50 

6 IOC. Chart, Periodic System, Mendelejeff. Basis 
ixygen (O) 16, Compiled bj Dr. F. W. Clarke. 

American | nclature. 5 t2 ' Mourn- 
oi i rollers $3.50 



612C. Chemrule. A wood ruler which in addition to 
il th: has >rtant chemical data, includ- 

ing atomic nu ymbols, valences and i 

..ell as periodic n mships, The atomic weights 
have been verified b} Professor Baxter, of the Inter- 
national Committi nd the isotopes b] National 
Research Council. 1 1 ighly recommei for v 
chemistrj student or instru 
Each $0.15 

Per ten , 1.00 
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CLAMPS 



No. 620C, Small. 




No. 625C. 







No. 635C. 




No. 640C 




No. 645C. 




620C. Clamp, Beaker, Chaddock's. For holding beak- 
ers, evaporating dishes, etc Made of japanned spring 
steel wire. 

Cat. Xo 620C 621 < 

For beakers of capacity, cc... 65to350 ISO to UNO 
Far dishes of diameter, nun. .. 45 to 105 55 to 135 

Each $ 0.20 $ 0.25 

Per dozen 2.15 2.70 

Per hundred 15.00 18.75 

625C. Clamp, Bunsen. Rounded stamped steel jav 
For burettes, tubes, etc., up to 1A inches in diam- 
eter. Maximum opening of jaws 1 inches. For at- 
taching to support by means of clamp holder (Mo. 
665< Total length 9 inches; diameter of rod, \>. 
inch $0.30 

:: 626C. Clamp, Bunsen. Same as No. 62 5 C, but with 
jaws rubber-covered $0.35 

*630C. Clamp, Bunsen. Same as No. 625C, but with 
nickel-plated rod 12 inches long by A inch in 
diameter $0.60 

•635C Clamp, Burette. Rounded stamped steel jaws 
with check nut to adjust in any position. For hold- 
ing tubes, burettes, etc.. up to 1 ft inches in diam- 
eter. Provided with clamp and screw for attaching 
support rods up to l / 2 inch in diameter $0.35 

: 636C. Clamp, Burette. Same as No. 635 C, but with 
jaws rubber-covered $0.40 

*627C. Clamp, Bunsen. Strong V-shaped cast iron 
jaws, for tubes up to l 1 i inches in diameter. For at- 

10% discount in lots of 25- 



taching to supports by means of clamp holder (No. 
665C), Total length, 7% inches $0.50 

628C. Clamp, Bunsen. Same as Xo. 627C, but larger 
and stronger. For tubes up to 1 ' .• inches in diameter. 
Total length, 8j j inches $0.60 

640C. Clamp, Burette, Double. Rounded stamped 
Steel jaws, tor holding burettes or tube- l-ft inches 
or less in diameter. For attaching to rods up to l /z 

inch in diameter $0,90 

645C. Clamp, Burette, Double, Lincoln's. New all- 
metal type. No wood to warp or stain. Fits support 
rods up to IV niiii. diameter, and will hold two bur- 
ettes rigidly and 17.5 cm. apart. Every part of metal, 
precision-formed. The result i> a degree of uniform- 
ity, accuracy, and beauty never before attained in 
this type of clamp. Long parallel V-grooves with 
strong, wide, flat springs insure firm grip and cor- 
rect burette position always. The middle groove, full 
3 inches long, locks rigidly to a support rod with 
the slightest tension on the clamping screw, pre- 
venting shifting during use. Front springs are cad- 
mium plated; clamping screw, nickel-plated; other 
parts, black non-chipping gloss enameled. 

Each $ 0.90 

Dozen 9.60 

Per 100 67.50 

f 647C. Clamp. Dish, Stoddard's. For holding evap- 
orating and other dishes up to 4 l / 2 inches in diam- 
eter. Of brass wire with white nickel finish. . . .$0.20 

25% discount in lots of 100. 
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Holdawl Clamps and Their Many Uses 







Fig. L 



Fig. 2. 



Fig. 3. 





Fig. 4. Fig. 5. 





Fig. 6. 



Fig. 7. 



Fig. 8. 



Fig. 9. 



i ■ the many and \ which II >ldaw] < .ay be put. Fi^. 1. 

Holding a I Fig. 2 Holding glass funnel. Fig. II Iding a bottle. Fi* H g a 

type B law tub* Fig. 1 1 nee tub< I ic | li ildii g ., ,5k. 

7. Holding a scale or meter stick. Fig. 8. Holding a telescope. Fig. 9. Holding a glass test tube. 




Nos. 650C-655C. 



Nos. 665C-670C. 




No. 675C. 






No. 677C 




Nos. 680C-681C 



No. 690C. 



No. 695C. 



650C. Clamp, Holdawl. Small. Made of iron and 
steel, finished in Mark japan, nick* I-plated 5< rew. 
Meet s pra< t i< ally evei laboratory ment. 

Holds cond< i mall or large tubes, fum bi »1 
tics, Basks, test tubes, telescopes, meter sticks, etc 
Rubber tubing * an b» easilj slipped over jaws to 
protecl delicat* glasswan l<» facilitate clampu 
the movable uu is made to n automatical! 
thi irned back. Will clamp any obji 
up to 2 ; inches in diameter; distance between end 
ja\> s, hes; rod 6 inches loi g and a im h in 
diai fast* ning to support by mi ol ou 

No ' 5C Clamp Holder . $1.65 

655C. Clamp, Holdawl. Large. 650C, 

I'tn for clampin t< 1 3 i inches in diai 

• ( < i di ' i e between * nd i inch< s; rod 6* 

inch $2.25 

660C. Clamp, Holdawl. Adjustable, 
i lamps, but struct* d - « nd 

lws i an be vai rom 1 to For clan 

ing objects up to inches in diameter; rod 6 inch 
long and J .$4.5f 

10% discount in lots of 12 on Nos. 650C, 65SC. 660C. 

665C. Clamp Holder, [ron, with solid bras ws. 

I i ■ clamps t< i port rods up to ft inch 
in diameter . $0.30 

10% discount in lots of 25- 



670C. Clamp Holder. Larg Xo 

but for fastenii amps to support rods up to 
inch in diameter $0.40 

675C. Clamp Holder Swivel. For attaching cl; 
at any angle to support rod- The V-openings fit 
ro<K up to ;*.. inch in diameter. Made of japanm 
iron with solid bra! rews $0.70 

677C. Clamp, Hook. Provided with small bra; «ok 
for holding therm i with < lamp s< rev 

attaching I -ort rods up to l /> inch in diai 

eter $0.75 

680C. Clamp, Test Tube. Chaddock's. For ng 

test tubes, necks of flasks, small beak dish* 

japanned sprii g teel wii 

Cat. No 

For tul m of di; mm. . .15 to 40 4' 

Each $0.20 .25 

*690C. Clamp, Test Tube. Stoddard's. Spring bi 
wire : length 5 ii es $0.10 

695C. Clamp, Test Tube. Wood. Improved I 

with bra $0.15 

25% discount in lots of 100. 




c ag° 





No. 696 




(Open) 



WC. Clamp 
■ing i 

Clami 

Each . 
Clam] 

i 
705C. Clam- 
on t 

the 
I 

Each 



Clam 
^ Clar 



• 
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No. 696C. 



No. 697C. 



No. 700C. 



Nos. 705C-707C. 



No. 708C 




No. 710C 
(Open) 




No. 710C 
(Closed) 




Nos. 715C-720C. 




No. 721C. 



-696C. Clamps, Tubing, Cut-off. Brass, nickel-plated. 

For tubing up to A inch Each $0.08 

697C. Clamps, Tubing, Hoffman's. Improved con- 
struction. Has two Hat clamping faces making it im- 
possible to cut the tubing. Made entirely from hard 
drawn brass, nickel-plated. 

Cat. No «>" 7 < 698C 

For tubing up to. inches 

Each $0.25 .35 

♦700C. Clamps, Tubing, Hoffman's. Improved form 

with open jaw. nickel-plated. „«« — 

Cat. Xo "<>"<- 701C 

For tubing up to. inches ' '-■ 

Each $0.25 .35 

*705C. Clamps, Tubing, Mohr's. (Pinchcocks.) Im- 
proved style, made of rectangular rolled nickeled 
bronze with flat finger grips. <iives flat bearing 
surface on the tubing, insures close contacl and safe- 
guards the tubing. More serviceable and more dur- 
able than the old round wire type. 

Cat. Xo 705C 

Total length, inches - 

For rubber tubing up to. inches. . 
Each $0.13 

•708C. Clamp, Tubing, Spring Pinchcock, Day's. 
(Patented.) A very serviceable pinchcock that can 
be placed on and removed from rubber tubing with- 
out disconnecting apparatus, constructed of strong 
nickeled spring wire. Length, 2H inches; for tub- 
ing up to \i inch bore $0.18 

*710C. Clamps. Tubing. Screw Compressor. New 
form, nickel-plated brass; can be placed upon rubber 
tubing without disconnecting apparatus. 
Cat. No 71n. 711C 

I or rubber tubing Up to, inches 



706C 


7"7C 


2 


2% 




'-• 


.15 


.18 



Each 



$0.20 



.25 



715C. Clamp, Universal. Small. Iron finished in black 
japan. For condensers, etc.; the jaws adapt them- 
selves to irregular objects. For objects 1 ■» inches 
or less in diameter, Rod '> inches long, \s inch 
diameter; for fastening to rod of support by means 
■ .1 our No. 665C Clamp 1 [older $0.60 

720C. Clamp, Universal. Large. Same as No. 71SC, 
but for objects J 1 .- inches or less in diameter. Rod, 
6J4 inches long; diameter, V 2 inch $0.80 

: 721 C. Clamp, Watch Glass. Brass, nickel-plated. 
Tor watch glas >< - up to 2 l / 2 inches $0.20 





No. 724C. 



No. 725C. 



723C. Clay Pipe. Ordinary white clay tobacco pipe. 
Useful in certain chemical experiments. Dozen $0.50 

724C. Color Reaction Plate. Porcelain, 90x110 mm.. 
with 12 cavities Each $0.50 

725C. Combustion Boats, Porcelain. I .lazed inside 
and outside. 

Cat. Xo 725C 

Length, mm 60 

Width, mm 1" 

Each $0.22 

731C. Combustion Tubes, Pyrex Glass, 
oxidation and reduction experiment* 

Cat Xo 

Length, cm 25 



I (iameter, inside, mm 

Each $0.20 



726C 


727C 


76 


ioo 


n 


20 


.25 


.30 


For 


use in 


731 C 


732C 


25 


30 


6 


15 


$0.20 


.40 



10% discount in lots of 25 — 25% discount in lots of 



LOO. 
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Condensers — All Kinds 



"*hTi 



=# 



S 



•», 



w 










nil 




3 



No. 733C 



No. 734C. 



No. 736C 



No. 739C 



No. 743C 



B 
12 

1.85 



I 

16 

24 

2.25 



*733C. Condensers, Allihn Type. All glass, with bulb 
condensing tub< si ah <1 in. 

No \ 

Length oi jacket, inchj s 

Length of condenser, inches ... 16 
Each $1.50 

734C. Condensers, Brass Jacketed. Liebig's. Polishi d 
brass jacket fitted v*. 1 1 1 1 glass condensing tube and 
rubber stoppers. 

No \ 

Length of jacket, in< hes 15 

Length of condenser tube, inches 2S 

Each $4.00 

•736C. Condensers, Liebig. All glass, with condenser 
tube sealed to \\ ater ja< ki I 

No 736i 

Length of jacket, inches 10 

Length of condenser tube, inches 20 
Each $1.10 

*739C. Liebig Condenser, New and Improved Milvay. 
Advantages which characterize this new condenser 
arc: Easier t . . take apart for cleaning; easier to i 
assemble; greater durability due to heavy ring finish 



737C 
IS 

25 
1.50 



B 

2(1 

30 

4.50 



738( ■ 
20 

30 

1.75 



on end of jacket i u ithstands rubber -topper pi essure 
the same as a ring-necked flask); one-piece, no •• 
jacket shoulder; leak-proot ; absolutely unifoi 

Pure gum stopper- form perfect seals between con- 
denser tubes and jackets, shouldered hose connectors 
The most practical and most durable Liebig 
denser now on the mark) 

Xo 7391 a 

Length of jacket, in in 

Length of condenser tube, in. 20 

Each $1.00 

743C. Condensers, Graham's Type. 
coiled condensing tube sealed in. 

No \ B 

Length of jacl el - 1 J 16 

Length of condenser tube, inchi 16 20 21 

Each $1.75 2.00 2.25 

•744C. Condenser Tubes Only. For Nos. 734C and 
7,?9C condensers. < .la--, j h diameti i 

No \ i; 

For condenser jacket, inches ... 10 



H I. 
1.15 

\1! gla 



1.25 



th. inches 20 

Each $0.35 



.40 



I 
.45 



10° o discount in lots of 12. 
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No. 745C. 



No. 746C 




745C. Conductivity Cell, Barker's. Made in ace or d- 
with design and sped fie al by Prof. J. W. 

Barker, Dept. of Chemistry, Wittenberg Collef 
Springfield, Ohio. Practically every laborator] text- 
book ot" elementary inorganic chemistry contains an 
experiment to demonstrate relative i» >n concentra- 
tion by the electrical conductance ot -olution>. 1 lie 

apparatus specified generally consists of an electric 
light bulb in series with a pair of wire or plate elec- 
trode \ arying ligbt intensities are depended upon 
to reveal varying concentrations of ions. 

While this form i> satisfactory for differentiating 
electrolytes from non-electrolytes, or for showing 
the wide differences in the conduct. im e oi some solu- 
tions, it fails to produce conclusive results. And. 
in conclusiveness breeds carelessness or erroneous 
impressions. 

In the electric light forms the spread between elec- 
trodes and the amount of surface immersed may 
vary, accidentally or otherwise, causing a difference in 
current flow and hence li^ht tensity, without a cor- 
responding change in ion concentration, 

l!nn t tin- low current consumption ol the lamp (usually 
5 ampei - may not permit the] g"e ol all the cur* 

nl which a certain electrolyte could pass between 1 1 ■ * ■ el 

trades Thus, il a normal IH'l solution conducted enough cur- 
ni to the lamp to glow at maximum brilliano 

normal solution could do no more. 

Furthermore, tests have shown thai in total darkness, the 
change in li^ht intensity produced bj a change in current ol 
.■lit per cent could not be detected regularly, the time betw< 
vat ions being fifteen seconds, Under conditions of or- 
dinary illumination in the laboratory, th< error was about 
trebled, !>«■ under such conditions it i- still more difficult 

foi students to retain a visual estim ■■ previous observations 
of the lamp brilliant <■. 

■ <i\i-ri"mi' these defects m the ■ "" nal electric light 

• m, this niciii cell was designed, and, during 

more than tw< use ai Wittenberg College, it has gr 

ults of considerable scientific valui 

Tin- small platinum electrodes arc sealed in glass and per 
manently sj They are protected against mechanical dis- 

placement lt> a perforated glass skirt. Becaust of their small 
siae, the entire electrode is whollj immersed at each obsi Ltion 
El and protective -kirt are quickly cleansed b> lifting a 

akcr ol distilled water upon them. The instrument is dea 
to use ordinary 50 to ^ ; " cc« I i as solution containei 

The 1) i etei has a i impcrcs in pne^tenth divi 

i it. .ii stand with horseshoe base i- finished in black- 
gloss enamel Anj six-volt D.I i irrenl source, such .is a 
itorage battery, i- suitable foi making testa with this cell. 

This new form permits successive tests to be con- 
veniently made with rapidity and worth-while ac- 

curacv , $7.50 



746C. Conductivity Apparatus, New Design. .After 
Prof. Conrad K. Ronneberg, Itasca Junior College, 
Coleraine, Minnesota. This type has been used in 
Prof< ssor Ron ne berg's laboratory tor over two years 
with excellent results. Simply and rigidly con- 
structed with nothing to get out of order; admirably 
adapted to student laboratory as well as to instruc- 
tors' lecture table use; there is very little danger of 
-diort circuit; there are no loose wires to be in the 
way; there is little danger of a student getting an 
electrical shock; and finally, the electrodes, being 
exposed and held in place b\ spring clips, can be 
tsiiy removed and rinsed off when necessary. For 
rapidity in testing various solutions this type has no 
equal. By having the solutions ready in beakers their 
conducting power can be demonstrated in quick suc- 
cession, as the design of the apparatus is such that 

a solution contained in a beaker can be instantly 

brought into contact \\ ith the electrode-. A weak 

hydrochloric acid solution will cause the electric 

light to glow brightly- Other acids behave in the 

same manner although in mosl cases the light does 

not glow so brightly, showing that most acuU d< > 

not conduct the currents so readily as hydrochloric 

acid. 

Soluble basts and ^.i\\- iii.iy lie tested in the same manner; 
thej are also conductors- electrolytes. Distilled water does not 
conduct ihc current, and tlu lamp does not glow when the dec* 
trades are immersed in it- Solutions <•! sugar, glycerine, alcohol, 
ether- and glucosi do not allow the current to pass and are, 
therefore, non-el< tcs The apparatus ma) be used on either 

No «>r 220 voll \ I or 0(\ circuits b) inserting a 25 watt 
Tungsten lamp o1 proper voltage in the lamp socket. 

Furnished as illustrated with 8-foot connecting cord, 
but without lamp $3.50 

747C. Conductivity of Solutions Apparatus. 

This sunpli in m is admirably adapted to student 

and lecture work. There is no danger ->i getting electrical 
shocks as the binding posts are of the insulated type. The 
nil ily rinsed off or replaced when neccs- 

B having th< test solutions ready in suitable 

}•• i tumblers, their conducting power can be demon- 

strated in Quick succession by merely moving the tester from 
one tumbli flier* (l ites on either 110 roll 

circuit, and .i 25-watl rungsten lamp gives hest results. A 
weak hydrochloric acid solution will cause the lamp to glow 
brightly, indicating thai il is a good conductor. Other acids. 
and soluble I will k 1 milat results, since these arc a 

nductors thai is, electrolyte Distilled water! solu- 

tions of suj in-.. .J.. »hol ethci and glucose arc non- 

inductors. ■»> the iI»m no- "f i^iou in the lamp will demonstrate. 
With poorl) conducting solutions the lamp "ill \h dim, The 
lamp socket and the base upon which it is mounted are of 
glazed acid proof, high-insulating porcelain. Tin electrodes 
are of pun nickel, as i ence has demonstrated this metal 

io ^t for conductivity work. 

\- illustrated, hut without lamp or tumbler-. $1.25 
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Nos. 750C-765C. 





Nos. 770C-774C 



No. 768C. 

748C. Cork, XX Quality. - es long In 4 inch diameter as called tor in "Every-day Pn 

Science" by Pieper and Beauchamp $0.10 

750C. Corks. XX Quality. R< gular length. 



o 

Bottom diameter, inchi 

Per 25 

Per 100 

Bottom diameter, inchi 

Per 10 

Per 100 . 



(i 

$0.10 
.25 

11 

$0.15 
.73 



1 

.10 
.25 

1-' 

.16 
.80 



_' 

.11 

.28 

13 

.17 
.88 



.13 

.30 

14 

1 

.18 

.90 



4 

.15 

.35 

15 

1 . 

.20 

.98 




% 

.17 

.38 

16 

I 
.23 

1.15 



.18 
.40 

i . 
.28 

1.40 



7 

- 
21 

.45 

20 

Is 

.33 
1.65 



8 

.25 
.51 

11 

1% 

.39 
2.00 



Ya 

.31 

.62 

J 4 

1 
.44 

2.40 



10 

.70 

2.90 









752C. Corks. XXXX Quality. Regular length. Far superior for laboratory work to XX quality in soi 
.Mid freedom from h< >1» - 



No, 



11 

$0.33 
1.65 



1 

$0.08 

.40 

12 

.35 
1.80 



2 

• 
.09 

.45 
13 

n 

.40 
2.00 



3 

i3 
.12 

.50 

14 

1 

.45 

2.30 



Bottom diameter, inch* 

Per 10 

Per 100 

No 

I lot torn diameter, inchi - 

Per 10 

Per 100 

755C. Corks, XX Quality. Regular length. Assorted, Xos. to 11. In gross packages only 

760C. Corks. XX Quality. Regular length. Assorted, Nos - to In one-hali gross packages onlj 

Corks. XX Quality. Regular length Assorted, Nos 12 to 26. In gross packages only. $2.35 

Corks, Flat Specie, XX Quality. For wide-mouth bottles and jars. fh« small diameter inch 1' 

the large diameter. Numbers 1 to 6 an ii 1 h long. \ ■• 7 to 17. S: inch l<>ng. 



4 

■ 

.15 

.60 

15 

It's 

.50 

2.50 



5 

.17 

.75 

16 

1 
.60 

3.00 



6 

.17 
.85 

is 

1'.. 

.75 

3.50 



7 

% 

.20 

1.00 

20 

P, 

.85 

4.25 



8 

.25 

1.25 

22 

I 

1.00 
5.00 



9 

Ya 
.30 

1.50 

24 

1.50 
6.00 



.32 
1.60 

lfi 

1.65 
7.00 

$0.65 

$0.40 



765C. 
768C. 



than 

No. 1 

Large diameter, inches 

Per 10 . $0.20 

Per 100 1.05 

No 

Large diameter, inches 1 r > 

Per 10 $0.60 

Per 100 3.20 

C65B. Cork Sheet. Size, 4x12 inches b) -. inch tl 
866B. Cork Sheet. Size, 4x12 inch.- h. inch thick .. 



2 

.20 
1.05 

in 



1 

.25 

1.15 

11 

2 

.70 

3.70 



4 
1 

.30 

1.40 

12 

.80 
3.95 



5 

Wa 

.35 

1.45 
13 

.90 
4.80 



.40 

1.95 

14 

1.00 
5.10 



7 

1 '. 
.40 

2.00 
15 

1.20 
6.00 



8 

1 

.45 
2.4 5 

1.30 
6.50 



.55 

2.90 

17 

1.60 
8.00 

$0.20 

.30 



: 770C. Cork Borers. In ■ Hard brass, nickel-plated, keen ed th punch for each set. 



I at. No 

imber in s< 1 
• • 
Per set 



770C 

$0.50 



771C 

6 

4 to 11 

1.00 



772C 

4 to 14 
1.75 



7? 

12 

4 to 17 
2.50 



774i 

4 to 21 
3.50 



*10% discount in lots of 12 — 25% discount in lots of 100. 
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Nos. 775C-779C. 




No. 780C 




No. 786C 





No. 783C. 



No. 785C 



775C. Cork Borers. In sets. With individual brass handle, hard brass borers, nickel-plated, keen edges with 
punch for each set. 

it. No 775C 776C 777C 778C 779C 

Number in set 3 6 9 12 15 

Diameter, mm 4 to 7 4 to 11 4 to 14 4 to 17 4 to 21 

Per set $0.70 1.15 1.90 2.80 3.50 

r 80C. Cork Borer Sharpener. For resharpening the cutting edges on all sizes of brass cork borers. Steel cone 
with knife, mounted in hardwood handle $1.25 



r 82C. Cork Extractor. Of metal, for extracting corks that have been pushed inside of a bottle 



$0,20 



'83C. Cork Boring Machine. Will drill both rubber and cork stoppers. Has arrangement for holding the borers 
and can be screwed solidly to table. Complete with 8 borers producing holes from ft to in. diani. . $18.00 

214C. Cork Knife. Round wood handle. Four-inch steel blade 25 

85C. Cork Press. Rotary form; for cork * up to 1 '4 inches in diameter. Made of iron and mounted on wood 
base $2.25 

86C. Cork Screw. With metal handle and wood shield Each .25 

87C. Cork Screw. Self-pulling type, large wood handle . 80 

: 10% discount in lots of 12—25% discount in lots of 100. 






H ■ 



I T-* 
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Crucibles 










No. 790C. 



No. 795C 



No. 796C. 



790C Crucibles, Iron. Spun from sheet, with covers 

Cat. No """ , 7 "" "'*-< 

( apa< ity.cj 20 50 100 

Diameter, inches - - Vi 

Height,!] - 1 1 2 

Each $0.25 .30 .40 

795C. Crucibles, Iron. Skidmore' ormal School retort and crucible. Spun iron crucible with r, c 

and tubes, as illustrated Can 1" used as an open or closed crucibli or a retort. For making oxyjjcn 
n ,:.,-. dioxide, calcination oi chalk, manufacture of soda from cryolite preparation of amn 

Xo. \ 

Capacitv. ounces 1 

Each $1.50 

796C. Crucibles, Nickel. With co 

Capacity, cc 20 30 I'm 

Diameter, mm. . . 40 4? 60 

II. ight, mm. . . 40 

Each $0.95 1.00 1.20 1.90 

797C. Crucibles, Platinum. With cover. I' ide, hammered to shape, tested, and finely finished, 

Capacity.cc 10 15 20 25 

Diai r, mm 22 25 33 35 

Depth, nun. . . 11 33 

approximate weight ur.-mis 8 10 15 _'(' 

Prices are kepi in accordance with the market on platinum and arc quoted on request. 



_ 

.50 
fro 

2.25 
2: 

3.35 



41 

4i 





No. 798C. 



No. 799C. 






798C. Crucibles, Porcelain. High form, glazed throughout with exception of outside bottom surface. 

c i » ers I S< e No. 799( I 

No 01 

Capacity.cc 10 15 

Diameter at top i m 35 

Height, mm 

Each $0.12 .15 

799C. Covers, Porcelain, for No. 798i 

Si •< Xo 00 

Diameter, mm 42 

Each ... $0.06 .06 



Without 



1 
30 
41 
35 

24 

1 

47 

08 



.30 



10 




v OOC 



BlC. Crucible 
cov ■ 

Dia 
Heig • 

Each 

B02C Covers. 

eter, j 

Each 

MC. Crucibli 
ii 

Each 

5»C. Covers. 

Each 

»5C. Crucibl 
Cat 

1 
Each 



im 



c Crucibl 






; 
Each 

: Crucibl 
•er j 

^ C v Crucibl 

; 

nan Kc at 1 
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No. 801C 






No. 808C. 




No. 820C. 



No. 815C 



No. 821C. 







801C. Crucibles, Porcelain. Wide form, glazed throughout with exception of outside bottom surface. Without 



covers, i See Xo. 802C.) 

e Xo 000 

Capacity, cc 8 

Diameter at top. mm 32 

Height, 'mm 19 

Each $0.12 



802C. Covers. Porcelain, for Xo. 801 C. 

Size X o 

Diameter, mm 

Each 



000 
39 

$0.06 



12 
37 
21 
.15 



DO 

-14 

.06 




17 
41 

2$ 
.18 





47 

.08 



1 
30 

46 

29 

.24 



1 
?2 
.08 



2 
50 

36 

.33 



2 
65 
.10 



3 
90 
67 

44 
.40 



3 
76 

.12 



4 

145 

SI 

52 

.54 



5 

265 

96 

65 

.65 



808C. Crucibles, Porcelain. Gooch Form. Glazed throughout except outride bottom surface, 
about 1 mm. in diameter. Without covers. (See Xo. 799C . I 

Capacity, cc 10 

Diameter at top. mm 27 

Each $0.32 



4 S 

88 107 

.16 .21 

Perforations 

25 35 

35 40 

.42 .45 



799C. Covers. Porcelain, for Xo. 808C. 

Diameter, mm 35 42 

Each $0.06 .06 



815C. Crucibles, Porcelain, Rose's. Unglazed. complete with perforated cover and delivery tube. 

Cat. Xo 815C 

Capacity, cc IS 

Diameter at top, nun 31 

Height, mm -57 

Each $115 



820C. Crucibles, Sand Battersea. Round form, without covers. 

Xo A 

Diameter, outside, mm 41 

Height, outside, mm 66 

Each $0-20 



B 

47 

7<, 
22 



C 

57 

.25 



81 <>C 
30 

43 

1.25 



D 
60 
101 

.25 



47 
08 



817C 

60 

50 

60 

1.50 



E 

73 
114 
.35 



821 C. Crucible Holder, Bailey's. Of semi-soft rubber, to take Gooch 25 cc. crucible. For use with 50 mm. 
diameter funnel. I lolder only • $0.30 

822C. Crucible Holder, Walter's. Of semi-soft rubber, with small glass funnel inserted. Top opening takes 
25 cc. Gooch crucible and lower tapered end fits filter flasks of 250 cc to 1000 cc. capacity. Taper and 
flange at lower end prevent leakage around lip of the flasks. Holder with funnel only $0.40 
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No. 825C. 









J 
4 
u 





f 



Nos. 835C-840C. 



No. 842C. 



No. 845C. 




No. 850C. 




No. 853C. 



♦824C. Cylinders, Graduated. Glass, with lip, on foot, with single graduations and zero at the bottom, 
read up. 

1 apa< itj , ci J 100 

1 traduated in, ci 1 l 

Each $0.50 .55 .65 .95 

*825C. Cylinders. Graduated, (.lass, with lip, on foot, with double graduations to read up and down. 

1 apacity, c< in 25 50 bid j- 1000 

Graduated in, cc. .. 1/5 1 1 2 5 in 

Each $0.55 .50 .55 .65 1.00 1.45 2.00 






201 
3.50 



830C. Cylinders, Graduated, Glass Stoppered. Mixing bottles. With double graduations to read up and down. 

( apa. ity.ee 25 100 250 500 10 

' rraduated in, i c . . 1 l _' 5 pi 

Each $0.55 .65 1.00 1.45 2.00 3.50 

835C. Deflagrating Spoon, Brass. - ; in.-b cup, 15-inch handle $0.15 

•840C. Deflagrating Spoon, Iron. J^-inch cup, 15-inch handle 10 

842C. Deflagrating and Combustion Spoon, Parker's. Thi cup, ; inches in diameter, 1- removable and 

be placed in oni ring for usi in defli tions, and in the other for combustion. Length, aboul 15 in $0.20 

845C. Desiccator, Scheibler's. Heavj rla wide flange, with covers ground air tight. 

' at. Xo ;. si 1 

Diameter, inches 4 

Each $1.65 2.50 

850C. Desiccator Plates. Porcelain, ula/i-d on one side, on three small feet. 

1 . 1 1 N 



Diameter, nun 

umber of bole-, 
l »iamet< r of holes, mm 

Each 



01 
$0.60 



853C. Desiccator Dish, Porcelain. I or acid, diameter 11 5 cm. height, 38 mm 
10% discount in lots of 25—20% discount in lots of 50. 



M 

1.10 
$0.80 



Diarr 

Diffu 
to I 

Each .. 
Per box 

S6SC. Dishi 

Each .. 
i:0C. Dish 

rox. 
Each . . 

- Dish 
WC, Dish 

Dish 

Each . 

D: sh 

Each . 
Each 
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No. 865C. 



No. 855C 




CHICAGO APPARATUS CO 




No. 870C. 




No. 875C 




No. 879C. 







8S5C. Diamond Pencil. For writing on glass, one-piece aluminum holder, genuine diamond point $2.75 

857C. Diffusion Shells. Single thickness, test-tube shape, for use in osmosis and dialysis experiments Sup 
nor to- parchment P a,,cr. either in tul.es or sheets, because of shape and the large amouni of dialysing 
surface. Length. Kit) mm.; diameter. 16 mm. 



Each 



Per box of 25 



865C. Dishes, Crystallizing. Thin blown glass, flat bottom, straight sides. 



Diameter, mm 



50 



Depth, mm jc 



Each 



870C. Dishes. Evaporating. Porcelain, best grade. 

Xo (MM) 00a 

Diameter, mm mi 75 

Approx capacity, cc 35 70 

Each $0.14 .18 




80 
80 

.20 



1 

85 

Kit) 

.27 



$0.20 

2 

90 

140 

.34 



80 

4d 
.30 



3 

Km 

175 
.40 



ion 
50 
.35 



4a 

115 

250 
.55 



373C. Dish, Graniteware. Flat bottom, sloping sides, about IX cm. diameter, about 1 quart 
374C. Dish. Graniteware. Same a-. No. 873C but capacity about 2 quarts 



125 
65 

.50 

5 
120 

3G6 

.60 
capacity 



150 

75 
.60 



6 

145 
38 5 

.75 



575C. Dishes, Lead. For use with hydrofluoric acid in etching glass. 

Diameter, mm 

Each 



I78C. Dishes. Milk, Aluminum. Straight side, flat bottom. 

Diameter, mm , 50 

I tepth, mm 12 

Eacn $0.20 

179C. Dishes, Nickel. Flat bottom, sloping sides, with lip. Made of solid wrought nickel. 

1 'iamcter, cm 5 

Capacity, cc , 40 

Each $1.20 



50 

$0.15 



65 
15 

.30 



8 

100 

1.80 



75 
.20 

75 
20 
.35 



10 

250 
2.50 



$0.40 
5.40 



190 
95 
.90 



8 
215 

1285 
1.15 

$0.25 

.45 

100 
.25 

100 

25 

.40 

12 

r^ 

3.25 






I 
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Distilling Apparatus 



NOTE: The I S. Internal Revenue regulations require that everj still, whi used for water or no 

be registered l>\ both seller and purchaser To assist our customers in satisfying this requirement, 
to every purchaser of a Water Still tl. ary affidavit forms to be filled out and returned to us 

,,,U i s shipped as soon as we ..Mam permit for shipment. For information "concerning the registration of 
appb 1 " >">' r local Internal Revenue Offici 





No. 6025C 









No. 880C. 



No. 885C 



6025C. Distilling Apparatus, Ralston's. For pr< 
ing small quantities of di-tilled water over a ga- 
burner or hot plat< Has thn ipartments a 

oiling chamber for raw war lensing chai 

ber for condensing the steam and accumulating tin 
distilled water, and .1 cold-water chamber 1 the 
dome oi the condensing chamber. Mm distilled wa 
ter i- -I raw n from tin low er stopcock \\ hen the wa- 
ter in the coi »ling ch; 1 In \i it 
drawn from the upp< I sti and r 
with fresh water. An indicator -lmw- whether boil- 
ing chamber is full or empt} This still cannot ex- 
plod air circulates through it continuousl: hen 
in operation. Made of heavy copper, tinned insii 

id finely finished outside I Overall I '.14 inch- 
diameter, 9 inches ; capacity, about oni mart pi 

our $16.00 



880C. Distilling Apparatus. n lined co 

with rci ovabie head, and condenser co of 

ure block tin condensing worm enclos in a 
el. 

• at. No 

( ap gallons Vz 1 

Each .$16.00 20.00 

885C. Distilling Apparatus, Rochlitz. Automatic 
water still. M to hang on wall, occupies s] 
4 inches on the wall, projects only 14 incl 
at widesl van. Distills maximum amount of water 
for minimum consum] \i 

■ d bra tin lined and nickel-plated. 1 omplete with 
- burnt 

< at No 

Capa it lions 1 

Each $37.50 60.00 
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Precision Stills and Storage Tanks 

(See note on page 426 under Distilling Apparatus.) 






No. 884C. 



No. 884Cb. 



No. 884Cb (in use). 



882C. Distilling Apparatus. Precision. For steam 
heating I [as these advantages: Ea>\ t,, clean — 
top of retort i> removable, allowing - asy access 
to every part of boiling chamber. Preheating— raw 
water is preheated to about 200 F. before entering 
boiling chamber. Overflow— placed on cold water 
side, prevents waste of hot water. Removable -team 
coils— can be taken out for cleaning in less than 5 
minutes Convenient to install— both legs and wall 
bracket furnished h ith each still. Efficient — will 
operate continuously even when only small amount 
ol r.iu water is fed in. Has clean-out plug— mak< 
it eas3 to flush out. Rti^-jn-oof — no iron used, ma< 
entirely of copper and bra- Distilled water is 
delivered cold and i-s tree from all impurities and 
gases. Steam gauge and two union- for connection 
to -team line Furnished. Capacity varies with steam 
pressure. Lower rating is based on S to 10 lbs., and 
higher rating on 20 to 30 lbs. ^i -team presi 

No I 2 

Capacity per hour, gallons I to2 J to 4 

Each $75.00 106.50 

883C. Distilling Apparatus. Precision. For gas heat- 
ing Same general construction as No. 882( . but 
provided with a verj efficient burner adjustable for 
>al, natural and gasoline gas, and provided with a 
shield to prevent downward radiation. 

< N o 1 2 

Capacity per hour, gallons 1 2 

Each $62.50 94.50 



884C, Distilling Apparatus. Precision. For electric 
ating. Sanu general construction as No. 882C. 
but provided with easily removable and replaceable 
heating units. Complete with 6 ft. heavj B. X. cable 
for connection to current source. Furnished for u 
on either 11(1 or 220-volt AC and D.C. circuits 
Voltage must be stated when ordering 

Size No 1 2 3 

I !apa< ity per hi >ur, gallons 1 1 ] 2 

Watts required 2>m 3750 5'hhi 

Height, inches 22 22 26 

Width, inches 15 15 17 

Each $75.50 96.00 119.50 

884Cb. Distilled Water Storage Tanks, Precision. 
Made "i heav) copper, tinned inside, provided with 

glass and tinned lancet. e opening in 

top (fitted with cover) makes cleaning easy. Neat 
iron stand furnished with each tank. Still may be 
placed directlj on top of tank, as illustrated Dis- 
tilled water from still will run directly into tank 
through a small opening. Still and tank together 
make a compact unit. Far superior, more convenient 
■■nu\ safer than collecting and storing distilled water 
in large glass bottles. 

Size No ] 2 3 

Holding capacity, gallons 10 15 25 

Each $25.00 30.00 42.50 
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Stokes Stills 



(See note on page 426 under Distilling Apparatus.) 




No. 888C. 



88 7C. Distilling Apparatus, Stokes, Automatic, for 
Steam Heating. I he ingenious construction provide 
absolutely pun water; free from suspended a 
di--» rived impurities, dissoh ( d and bacteria. 

Efficient and economical — uses the heat generated 
by the condensing vapor for pre-heating the teed 
water. Elimination of gases — pre-heating drives off 
practically all dissolved air, ammonia and other 
gaseou> impuritti s Separation of entrainment — an 
efficient method of baffling separates all entrained 
drops of raw water from the vapor before it enters 
thi condenser tubes, prevent! - pollution from this 
source. 

Cleaning— readily flushed out to prevent forma- 
tion of scale and to remove material which may 
cause foaming in the boiling chamber. 

Durability — simple, -trong cast iron construction 
makes for long life and freedom from accidental 
breakage. No solder or brazing to melt, no thin 
metal to burn out. Convenience — all size-- are ar- 
ranged to hang on the wall. Easy to install, are 
out of the way and take up no wall or bench space. 
Being entirely automatic, they require no attention, 
once the rate of flow of raw water has u- 

lated. They are self-contained and require only 



two connections for steam and water. Rated ca- 
pacities are based on a steam pressure of 20 pounds. 

Size No 00 000 1 2 

Capacity, per 

hour, gallons H - 10 

Height, feet ..2 4 y/ 2 4 

Weight, pounds : " 11" 27 32 

Each $30.00 75.00 150.00 200.00 

888C. Distilling Apparatus. Stokes Automatic, lor 
gas heating. Same general design as No. 887C, but 
with burners for illuminating gas 

Mo 00 000 

umber of burner- 1 2 6 

Capacity, per hour. 

gallon- y 2 

Height, feel 2 2 4 

Weight, pounds 50 11" 

Each .$25.00 27.00 60.00 

889C. Distilling Apparatus, Stokes Automatic. For 
ectric heating Same general construction as No. 
887C, bul with unit for electric heating. In orderii 
voltagi ust he star«d. 

Size No 00 000 

Capacity, per hour, 

gallons ]/ 2 / 2 

Height, feet 2 2 

Weight, pounds 1 1 u 

Watts required 2000 00 7200 

Each $45.00 55.00 90.00 







Bad 




t 




Each 


Fil 




Each 


-••C F.1 


. 
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890C. Eudiometers. Bunscn's straight form, with 
platinum electrodes. 

Cat. Xo B90C 891C 

Capacity, cc 50 100 

Graduated in, cc \/\{) 15 

Each $2.50 3.00 

896C. Eudiometers. Bunsen's, with platinum elec- 
trodes, graduated in millimeters to SOU mm $3.00 

898C. Fermentation Tubes, Smith's. On glass foot. 

No 898( 898CI) 

ength of closed tube, mm US 14u 

Diameter of closed tube, mm 12 IS 

Each $0.35 

900C. Files, Round. (Rat tail. 1 Bastard cut. 
perforating 1 1 >rks, etc. 

Length, inches (of cut portion onh 1 -4 5 

Each "..$0.15 .17 

905C. Files. Triangular. .Slim taper, single cut. for 
cutting glass tubing, et< . 
Lgth., in. (of cut portion only) . 3 4 5 6 

Each $0.10 .12 .13 .19 

20% discount in lots of 100. 



.45 
For 

6 

.20 



-^w 



No. 896C 



Filter Paper 




No. 898C. 



c*eo 

No. 900C. 



CACO. 

No. 905C. 





No. 910C. 



No. 915C. 




No. 916C. 



910C, Filter Paper, Milvay. A pure white paper of superior quality, strong and rapid, for qualitative work, 10(J 
circles in a pad 209 discount in lots of ion pkgs. of au\ one sizi 

Diameter, cm 7.5 tJ 11 12.5 15 20 25 33 

Per package $0.12 .15 .18 .20 .25 .42 .60 .90 

911C. Filter Paper, Milvay. Same <iualit\ as No. VIOL, in sheets 20x20 inches. 

Per quire (24 sheets) $ 0.60 

Per ream (500 sheets) 8.00 

913C. Filter Paper, Whatman No. 1. For general qualitative work where ash weight is of no consequence. A 
high-grade rapid filter paper. \Videl\ used in determination of phosphorus for the filtration of yellow am- 
monium — phospho-molybdate precipitate when obtained by long digestion as in fertilizer analysis. Also 
widely used in sugar laboratories. 

Diameter, mm 90 110 125 150 185 

\sh weight per circle, grams 0012 .00175 0023 .0032'. .004 

Per pack of 100 $0.22 .25 .33 .46 .64 

914C. Filter Paper. Whatman No. I, In sheets l.-' 4 *■--'. inches. 

Per 1 00 sheets $ 4.00 

Per 500 sheets ,. , . 18.25 

915C. Filter Paper, Whatman No. 2. Similai f i No. 1, but heavier. Retains fine pn pitatcs and filters ratritliy, Standard | for 

in .ii i i cia ■■•ill suited '"t use "» qualitatr ilysis "i 1 1 • <- alkaline earths, and other work wliei pre- 
.iIIiih nature an encountered. .\\^-> extensive!} used in fertilizer, steel and ore mining laboratorii 

Di r, mm. 90 110 i 2S 

i«ht. i ros ... • 00 1 : ,002 .0038 

Per pack of 100 $0.31 .38 .47 .67 

916C. Filter Paper. Whatman No. 40. Double icid-washed Treated '•: hydrochloric and hydrofluoric acid to extract all silicious n 
tc t Very low ash weight, filt< apidlj and retains tin- precipitates. R imended for general quantitative work 

Diameter, mm. . . . 70 IK) 125 150 

Ash weight, p clc, grams ... 000046 »001 1 .00015 ,00 

Per pack of 100 $0.95 1.35 1 60 1.85 2 15 

917C. Filter Paper. Whatman No. 42. Doublc-acid-wa*hed. Similar t-» So ^K t »ut much harder and extremely close in texture. 
Recommended for use with vacuum and as folded filters where possible Recommended i^r the same general quantitative purpoa 
■■■ hut especially for the finest precipitates thai ordinarily are filtered with difficult] 

i liarneter, mm. 90 1 1 |5Q 

ill weight, per circle, grams . . 000046 .000076 ,00011 .Onin => .i. 

PerpackoflOO .. $0.95 1.35 1.60 1.85 2.15 



Page 429 




\ 











CHICAGO APPARATUS CO. 



-"Wilray 



Chemical Apparatus — .Scclion C 



Filter Pumps 







No. 925C. 





No. 918C. 



No. 920C 



No. 923C. 



No. 930C. 



No. 935C. 



Note 

Iron Pipe (I. P.) Thread Ratings. Threads cut on the outside <-t an iron pipe having an inside diameter or 
bore of ! , inch an d< ted as h I.P. threads. The actual diameter of such threads is the outside diam- 

eter of the iron pipe, whii inch bore II' is I* inch, inch LP.— ii inch. J^-inch lP.—% inch, and 

-inch LP.— i . inches. Because filter pumps, couplings, and gas stopcocks an used on water and gas pip< 
thej are rated in II' thread si i 

918C. Filter Pumps. Aspirator. New design. Made entirely of brass. Will produce a higher vacuum in le 
time than the older forri 

• t * lze • ■ • • Sin. ill \l edium Large 

Length, inches ; , .r, 5^ 

Size. Iron Pipe i hread, inches yC 

Each . $1.35 1.60 1.95 

920C. Filter Pumps. Richards. Of brass. 

S Ize Small Medium Large 

Length, inches 7 7 13 

Size, Iron Pipe 11 I, inches % ^ 

Each $2.00 2.60 8.00 

923C. Filter Pump, Precision. A new d« which, because of its unusual compactness and efficiency, is 
destined to ultimately replace all others. With water pressure al 35 lbs. and attached direct!} to a m n- 
etcr, .1 vacuum up to 11 mm. can be obtained with water at temperature of 12' C. having a correspon- 
vapor pressure ol 10.4 mm. so that a vacuum equivalenl to 0.6 mm. is obtained. It will exhausl a desii 
catoi "i 6,500 its to a vacuum of 14 nun. in 5 minuti d 19 seconds. It 1- made entin I3 From non- 
corrosive metals rotal length, 3 J4 inch* threaded foi -inch iron pipe thread... $1.50 

925C. Filter Pump Couplings. Bra-- 1 918< and 9201 led faucet. 

Cat. Xo 0261 927< 

For Filter Pump with I. P. thread, inches % ^ 

Eacn $0.40 .40 .40 .90 

930C. Filter Pump Couplings. Brass, to connect Nos 918C and 920C to smooth faucet. 

Cat. No. .. 930c 931C 9J2C 

For 1 1 Pump with I. P. thread, im h< % \^ 

Each $0.60 .60 .60 

935C. Filter Pump. Glass. Muencke's $1.80 
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No. 1470B. 



C.A. CO. 

No. 941C 



941C. Flame Apparatus. For demonstrating that air will burn in gas exactly the same as gas burns in air, and 
that the size of the flame is regulated by the gas present in the smaller volume. Consists of a glass cylin- 
der with fittings sealed air-tight to each end. The bottom one has inlets for gas and air— tin- top one an 
outlet for gas. When connected to gas supply, the gas escaping from the top may be ignited, while the 
air rushing through the bottom inlet may likewise be ignited, producing two flames as illustrated. A .rod 
i- attached to the lower fitting for convenience in attaching the apparatus to a laboratory stand $5.oo 

1470B. First Aid Cabinet. Designed for the laboratory, home, office, shop, etc. Invaluable in the prompt 
treatment of cuts burns and bruises. V neat cabinet 12x8x354 inches deep containing: 4 Bandage* (as- 
sorted) 1 pkg. Absorbent Cotton, ' _■ oz., 1 pkg. Styptic Gauze, 1 Tourniquet, 1 can Recrosco Ointment, 1 
can Kapsikar Embrocation, 1 can Recrosco Dusting Powder, 1 yd. Adhesive Plaster, 2 oz. Aromatic .spirit* 
\mmonia, 2 oz. Tin ct. Iodine, 2 oz. Recrosco Liquid Soap, 1 do/. Safety Pins, pkg. Applicators, Envelope 
Hooks and Eves to hang cabinet on wall. Complete with illustrated book of instructions 3»o.uu 



TECHNICAL DATA ON PYREX GLASS 

PYREX is a trade-mark used on \arious low expansion borosilicate glasses and products winch 
possess a combination of qualities rendering them superior in many respects to any glasses and prod- 
tut- of similar type hereto available. 

COMPOSITION— The simple chemical composition of the glass furnished for laboratory ware 
i- an advantage as regards possible contamination of liquids in contact with it. It contains no metals 
of the magnesia-lime-zinc group and no hea\\ metals. 

STABILITY— The method employed is that standardized by P. H. Walker for comparing the 
stability of glasses intended for laboratorj purposes (Journal of the American Chemical Society. 
volume 27 p; 865, 1905). Beakers of 250 cc. size with 150 o redistilled water were left in a steam 
hath for 48 hours water being added to keep the volume constant. Our method differed troin Walkei 
in that Walker titrates the alkali in the resultingsolution while we evaporate the solution to dryness 
in a small platinum dish and weigh the total amount dissolved. 

Repeated tests of PYREX laboratory ware in comparison with other high-grade ware on the 

market show average quantities dissolved: 

PYREX 0.0002 American No. 1 0.0011 

German 0.001 1 American No. 2 0.0006 

RESISTANCE TO SUDDEN COOLING—' lur usual test is made by heating a 5 mm. glass rod 

in an electric furnace and then dropping the rod into cold water. The glass does not break when 

plunged by this method from Mm C to cold water. 

SPECIFIC GRAVITY— 2.25. 

HARDNESS— The glass used in the manufacture of laboratory ware sold under the trade-mark 
PYREX does not commence to soften below approximately *<>0° I . thai being the temperature at 
which a glass rod 1 mm. in diameter, suspended vertically, elongates of Its own weight at the rate 
of 1 mm. per minute. 

SPECIFIC HEAT— 0.20. 

ELASTIC COEFFICIENT— 6230 Kg. per Sq. mm. 

THERMAL CONDUCTIVITY— 0.0027. 

DIELECTRIC STRENGTH— 20 Kv. per 100 Mil. Thickness. 

LINEAR COEFFICIENT OF EXPANSION -.0000032 between 19-350° C. 
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Flasks of All Kinds 






No. 942C. 



No .944C 



No. 12C 





No. 945C. 



No. 950C. 



125 


25i.i 


500 


1 


3 


3 


S 




40 


40 






1.40 


.50 


.60 


.95 


L2S 


250 


500 


11 Hill 




3 


4 




_'4 


J 4 


IS 


12 


.55 


.65 


.75 


1.20 



942C. Flasks, Distilling. Resistant Glass. Regular sha with side tube in middle of neck. 
20% discount when ordered in original case. 

< apacitj , c< U5 

Takes rubber stopper No 

No. m original case 

Each '.'.'. .$0.40 

944C. Flasks, Distilling. Pyrex Glass. With side tube in middle of neck. 
10% discount when ordered in original case. 

( apacitj , cc 5u 

'1 akes rubber stopper Xo 1 

No. in original < ase '4 

Each $0.45 

12C. Adapter. Distilling, Stansico. Designed to in the ordin: flask for making distillations [t is connect 
to the flask by a rubber or cork stopper, formim t^hi hut rigid joint, thus I the liabilitj of 

injurj when used in the laboratory. Offers many advantages— flask may be easilj removed For refilli 

without disturbing other connections — reduces shipping and handling breakage to a minimum adap 
maj be transferred to other types of flask if desired less costlj than distillation I With bent delivery 

tube and narrow stem. Price of adapter only, withoul flask or per $0.60 

13C. Adapter, Distilling. Samoa- No. 12C, bul with straight delivery tube and larger stem foi inserting ther- 
mometer 5 . 60 

945C. Flasks, Erlenmeyer, Resistant Glass. 
20% discount when ordered in original case. 

1 •'!'•" ity, i c 50 

Takes rubber stopper No 

No. in original case 1<>ii 

Each $0.15 

950C. Flasks, Erlenmeyer, Pyrex Glass. 

10% discount when ordered in original case. 

Capacity, cc 

Takes rubber stopper No 1 

No. in original case ]_'n 

Each $0."l6 






125 

_' 
120 

.17 



250 

4 

160 

.20 



MM, 

6 
90 

.26 



]ll()0 

.36 



125 

3 

180 

.18 



5 

144 
.20 



1 32 
.22 



6 
.29 



1" 
8 

.42 



in 

24 

.60 
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No. 965C. 



No. 970C. 



No. 975C. 



953C. Flasks, Filtering, Resistant Glass. Erlenmeyer Shape. Heavy wall, with side tabulation. 

20% discount when ordered in original case. _. .^ 

Capacity. CC - '" 4 " 6 

Takes rubber -topper No ( (| 4(l 

No. in original case $Q 65 g5 

Each 

955C. Flasks, Filtering, Pyrex Glass. Erlenmeyer Shape. Heavy wall, with side tabulation. 

10% discount when ordered in original case. ? . Q . Q0 

Capacity, cc g 

rakes rubber stopper No , hi IA) 

Xo. in original case $0.70 .95 

Each 

960C. Flasks, Boiling, Flat Bottom. Resistant Glass. Vial mouth, uniform neck. 

20% discount when ordered in original case. j7 . ^ 500 

I apacity, cc ', 3 3 5 

Takes rubber stopper No - ,,„, l20 ],,,', 00 

No. in original case $0 15 17 .20 .25 

Each • 

965C. Flasks, Boiling, Flat Bottom, Pyrex Glass. Vial mouth, uniform neck 

10% discount when ordered in original case. ^ ^q . (||| 

Capacity.cc • " (l ~\ ' ;, „ 

Takes rubber stopper ^o 1() , 16g 144 72 

No. in original case $0 1? 19 _ 2 4 .30 

Each 

970C. Flasks. Boiling. Round Bottom. Resistant Glass. Vial mouth, uniform nock. 

20% discount when ordered in original case. .„c 250 

Capacity, cc t 3 3 

1 akes rubber stopper No jjo p, u 

No. in original case $0 17 20 

Each 

975C. Flasks. Boiling. Round Bottom. Pyrex Glass. Vial mouth, uniform neck. 

10% discount when ordered in original case. ^ ^ ^ ()() 5oQ 

apacity, cc _ _, 3 4 4 

Takes rubber stopper No s " 144 84 4S 

<o. in original case "$0 18 .22 .28 .37 

Each 
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1000 

7 
20 

1.30 



1000 

7 

24 

1.45 



1001 1 

6 

50 

.35 



UK hi 

7 

36 

.43 



500 
S 

90 
.25 



1000 

6 

I 
.56 



2000 

8 

20 

2.15 



2000 

9 

15 

2.40 



2000 
8 

2d 

.50 



20(10 

8 
18 

.60 



1000 

5 

50 

.35 



21 100 
9 

18 
.79 
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n 




No. 976C. 



No. 977C. 







No. 980C. 



No. 985C. 



976C. Flasks, Round Bottom, Balloon Form, Pyrex Glass. With short ring neck. 
10% discount when ordered in original case. 

£ a P acit >'••''' • 200 500 1000 2000 3000 

lakes rubber stopper No i ( , g jo p, 

\o. in original case 144 ;■ 35 18 \? 

Each ■ $0.28 .38 .55 .78 .99 

977C ',™ la5 £ s > K l eldahl - Pyrex Glass, long neck, round bottom, for digesting and distilling. 
10% discount when ordered in original case. 

I apacity, cc \qq 

Takes rubber stopper No ...........".."......... 5 

Xo. in original case lA) 

Each : '.'.'.'.'.'...'-'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'..'.. $0.28 

980C. Flasks, Volumetric. Glass, nol stoppered, accurately graduated to contain. 

Capacity, cc i(l(l 2S0 

Kach $0.45 .60 

985C. Flasks, Volumetric. Same as No. 980C, but with glass stopper ground ii 

Capacity, cc '. K , (l 2}[ , 

t ' ach $0.80 .90 




5000 

11 

6 

1.40 



5.10 

6 
36 

.37 

500 

.75 

500 
1.10 



1 =~_ __ -.CHICACO APPARATUS CO. 

No. 990C. 

990C. Forceps. Steel. Heavy, for general laboratory use. 

Length, inches c 

l ac \ ■ ■ - ''•'>>> '• '. '. '- ."..".!."."!!!!.'!!!!!!!.'!;;;;!!;!!!;;;; :$ 0.15 

Per hundred 12 00 
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1 2! 'I H 
11 

3.50 



800 

7 
.45 

101 

1.00 

1 1 lOO 
1.45 



6 
.20 

16.00 
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FUNNELS 



tt) 




* 

No. 991C. 





No, 993C. 





No. 994C. 



No. 995C 




No. 1005C. 



No. 1006C. 



No. 10O7C 



No. 1009C. 



991C. Funnels, Glass, Chemical. Angle 60 degrees, stem ground to a point. Suitable for filling purposes and 
students' qualitative filtration work. 

Diameter, mm 50 65 75 90 Kin 125 150 200 250 

Length of stem, mm 60 65 75 90 Km 125 150 150 150 

Each $0.20 .24 .28 .32 .36 .48 .60 .95 1.80 

■993C. Funnels, Glass, Bunsen. Mold-blown, with exact 60 degree angle and long, thin stems ground to a 
point and oi such internal diameter as to induce rapid filtration. Rims are ground true. 

Diameter, nun mi ,,5 7$ QQ 

Length of stem, mm 150 150 150 150 

Each $0.27 .34 .38 .42 

994C. Funnels, Glass Ribbed. Designed For rapid filtering, of heavy molded glass, with smooth rim. 

anuter. mm '. 120 145 1K0 220 

Capacity, cc 250 500 1000 2(H)0 

Each $0.30 .45 .75 1.00 

: 20% discount in lots of 50. 

I995C. Funnels, Glass, Separatory, Cylindrical. Open top, glass -topcock and long stem. 

I apacity, cc , 50 125 

Each $1,20 1.45 



100 

150 

.50 

255 

4000 

1.60 



250 
1.75 



fl005C. Funnels, Glass. Separatory, Globe Shape. Light glass, ground glass stopper, stopcock and long stem. 

Capacity, cc JO 60 125 250 

Each $1.25 1.35 1 .50 2.00 

tl006C. Funnels. Glass. Separatory, Squibb's. Pear-shaped, stopcock and ground-in -topper. 

( Capacity, cc 125 

Each $1.50 

1007C. Funnels, Porcelain, Buechner's. With stationary perforated plate and straight wall. 

1 )iameter, mm 66 82 

Each $1.00 1.50 

1009C. Funnel, Hot Water, Koch's. Heavy copper, double wall-, iron legs, inside diameter, S x / 2 inches. With- 
1 >ut burner or glas- funnel $7.50 

t!0% discount in lots of 12. 



250 

2.00 

102 
2.10 



500 
2.25 

122 
2.50 
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No. 1015C. 




C\ •> CHICAGO 
/ _ APPARATUS CO 



No. 1020C. 












No. 1025C. 



Funnel Supports 

1010C. Funnel Support, Hardwood. For one funnel 50.75 

1015C. Funnel Support. Hardwood. Same as No. 1010< . bul with arm large enough to a imodate bea 

ers $1.25 

1020C. Funnel Support, Hardwood. I or four funnels and with holes -lotted so Funnels can b" nioved fro 

the side $13=; 

1025C. Funnel Support, Hardwood. With holes for four funnels and "iron clamp for' attachment to suppt 

^ tand $0.60 



Milvay Special Funnel Tubes 









r~> 





No. 1029C. 



No. 1030C. 



No. 1035C. 



No. 1040C. 



No. 1045C. 



Extra strong funnel tubes, made from extra heavy 1 glass tubing— not scraps Stems are uni- 

formly 6 mm. in diameter, and the wall thick - closel} approximates P, mm. I In- funnel and thistle tops 
are extra heavy. 

Milva} Special Funnel Tubes have been used for a number o ars in the Chemistry Department, of many 
ding institutions, and hav< given such splendid on and have been so highly endorsed that we h 

entirely discontinued the light weight styles heretofore c dered standard 

I he slightly higher prices on Milvaj Special Funnel rubes cover only the additional cost of the extra 
weight ot the glass tubing that enters into their construction. 

Funnel Tube, with Conical Top. Milvaj S] I; length, 30 cm $0 18 

Funnel Tube, with Thistle Top. Milvay Special; length, 30 cm. . . 'i8 



: 1029C. 

: 1030C. 

1031C. 

*1035C. 

: 1040C. 

: 1045C. 



Funnel Tube, with Thistle Top. Milvay Sp< length, 37.5 mi "20 

Funnel Tube. Safety Type. Milvaj Special, with bend in ->< m, thistle top; length, 30 

£, unne Tube - Safety Type. Milva: Special, with bend and bulb, thistle top; length 30 1 40 

Funnel Tube. Safety Type. Milvay. Special, "Gas G« itor Type" with bend and two bulbs thistle 



top; 1. ngth, 30 cm 



*25% discount in lots of 100. 



$0.45 
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No. 11 IOC 



No. 1114C 






No. 1119C 




No. 1121C 



No. 6030C. 



No. 1123C 



1 1 IOC. Gas Generating Bottle. I-«>r use in preparing hydrogen, carbon dioxide, and other ^ases. With two- 
hole rubber stopper, glass thistle tube and delivery tube ( apa< ity, 1" ounces $0.75 

1114C. Gas Generators, Kipp's. Hcaw glass, complete with safetj funnel tube, glass stopcock and stoppers. 

1 at. No 11UC 111m; 1116C 1H7C 

( apacit} , cc 250 500 1000 2000 

Each $6.75 8.00 10.00 12.50 

1119C. Gas Lighter. Will ignite any inflammable gas. A convenient lighter to replace matches in the labora- 
tory. It i- extremely easy t«» use and bj friction of steel on flint prndm <s a shower of sparks , .$0.35 

1120C. Gas Measuring Tube. Glass, graduated in 1 5 cc, without stopcock; capacity, 50 cc 1.00 

1121C. Gas Measuring Tube. Glass, graduated in 1 ; cc, : i ity, 100 cc 1.50 

6030C. Gas Meter, Wet Test, Precision. For the accurate measurement ■ is in connection with laboratorj 
determinations, such as moisture, dust, tar. calorifii value, volume flow, etc. So precise and sensitive that 
accurate measurements ol gas at pressures as low as h inch of water are possibk The large indicator 
makes a complete revolution for each ft cubic foot, and the 100 divisions on the dial provide For direct read- 
ings i" 1 1000 of a cubic Foot, I Ik* three small dials record 1. 10, and loo cubic feet respectively, which 
combination will record up to 1000 cubic feel The instrument is fully equipped to control all operating con- 
ditions, so that standard measurements can be made and duplicated. The inside reservoir and revolving 
drum arc made of brass, heavily tinned where in contact with water or gas. The body i^ finished in crystal 
black, the fittings in polished nickel plate $85.00 

6035C. Gas Meter, Wet Test, Precision. Same as No. 6030C, but with all working parts of Monel metal 100.00 
1123C- Gas Tester, Ernest's, Designed by Dr, T R Ernest, Crane Junior College, Chicago, III. Provides 
a quick, simple, clean, direct method for determining the percentage of oxygen in air Once charged, tests 
can be repeated until chemical- arc exhausted. For this reason if is suitable for student as well as lecture 
work Its use by students is excellent training for work with the more elaborate gas-analysis apparatus 
used in college and commercial work, the principle of which is much the same. In lecture work it is valu- 
able for perfon experiments introductor) to the subject of gas analysis. Charged with the proper 
chemicals it is suitable for measuring the per cent of Carbon Dioxide in flue gas and in the burned gas 
from Bunsen burners. The burette read- up and down and is graduated to ino CC. in 1 CC. divisions. 
Therefore it indicates direct in volume and per cent. Complete as illustrated with chemicals for oxvgen- 
in-air tests $22.50 
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CHICA' 



V^C 




No. 1126C. 




No. 1127C. 








No. 1135C. 




iii$ 




CHICAGO APPARATUS 



No. 1155C. 



No. 1140C. 

GLASS 

1126C. Glass Cutter, Glazier's Genuine Diamond. For 
cutti c ir writing on glass Finely finished handli 

nickel-plated metal parts. Cuts single and doul>l« 
thick glass $6.00 

1127C. Glass Cutter, Parker. For cutting gla« 
leading a cr.M k in the desired direction. I • head 

with f<»ur sharp edges, burner tube, largo wood hai 
die. Designed to operate coal gas $2.00 

1130C. Glass Cutter, Steel Wheel. Mad* entire!) of 
steel, red finished handle, hand-honed cutting wheel, 
length, 4 ; m . .$0.20 

1135C. Glass Cutter, Steel Wheel. Wkel-plated head 
and ferrule, tun I with six hand-honed 

wheel-, rosewood finish h; 

Turret holder may be revolved on or clan ' to t : 
frame. The cutters ar< cted when not in po- 
tion for u^e $0.40 



No. 1145C. 



CUTTERS 

1140C. Glass Cutter, Tubing. For cuttii ub- 

ing. Steel nickel-plated, adjustable guide with 
rew, high* -i grad< cutters, length, 11 inch. .$; 

1145C. Glass Cutter, Tubing, Milvay. For cutting 
glass tubing 1 inch or less in diameter, 
model cms better and truer becausi wheel 
shift sidewise on the glass tubing. Pressure of cutl 
wheel Is controlled b) thumb pressure against ha 
rubber top of rod while glass tube is rotat d 
grocr Made of brass with white nick- 

finish $1.00 

1150C. Extra Cutting Wheels for Xo. 1145C 
Each $o.10 

1155C. Glass Knife. For cutting glass tubing. Betl 

than triangular files. I [ardem d sti i I. tw o 

Id. d< hardwood handle. 'I otal l< ngth, 8 inches $0.50 





CHICAGO 



^ 



^J 



No. 1165C. 



No. 1170C. 




1160C. Glass Plates. Cobalt Blue. For flame tests. 

Size, ii 2x2 2 3> 4x4 

Each $0.10 .14 .15 .20 

1165C. Glass Plates, Round. For covering beakers, 
jars, el Single thick window glass, edges not 
ground. 

Diam< ter, in< hei 3 4 5 6 in 

Each . . $0.08 .10 .14 .18 .65 

1170C. Glass Plates. Square. For covering beakers, 
jars, etc - 1. thick win. low gla- edges i 
ground. 

Size, inches .. 2x2 _ ,; xJ 4x4 6x6 

Each $0.04 .05 .06 .08 .10 

1175C. Glass Rodding. Best quality lead-fi ss, in 

lengths of about five feel Diameters are subjeel to 
the usual factory variation- In 5 pound quantity 
or more, glass rod is furnished in full lengths 
about 5 feet. In smaller quantities, unless otherwisi 
ified, half-lengths (about 30 inchi - loi con- 
venient for packing, are usually furnished. 



No. 1180C. 



No. 1200C. 

Diam., mm ) r, 8 

Approx. No, ft per lb.. . 40 J7 16 10 

Per pound $0.80 .65 .65 .55 .50 

1180C. Glass Rods, Stirring. Both ends rounde 

Length, inches 5 6 8 l" 

Dian et« r, inches 

Per dozen $0.30 .35 .45 .55 

1200C. Graduates. Bureau of Standards, cone shape. 
I rlass, graduated in ounces and cubic centime ti 
double graduation. 

Capacity .1 2 3 16 

I apacity, cc. . 30 100 250 : " 10 

Each $0.65 .75 .90 1.50 2.25 3.50 

1201C. Graduation Filler. A white past< for restori 
the graduations on used i a] thermometers, bur- 

ettes, pipettes, graduated cylinders, etc., to I 
original appearance. to us< and verj i 

Just rub a small quantity over the graduated suri 
and wipe mY tin- surplus with a piece of I 
Dries in a few minutes. Per 4-ounce jar $0.50 



: g 

i 

Per p 

::^C. G 

In <]u 

ui 

Di 

1 

P: 

D 

Thick 
Appn 
Price, 

1187C. C 

Diam 
Leng' 
Each 

Diam 

Each 

II90C. C 
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Glass Tubing 







No. 1185C 



1183C. Glass Tubing, Barometer. Heavy Wall; outside diameter, 6 t.. 10 mm. In 36-inch lengths. 

Bore, mm • \ .- 

Per pound * 115 L1S U1S 

1185C Glass Tubing, Bending. Best quality soft glass, free from lead and especially adapted for glass 
blowing and bending. In lengths of about 5 feet. Diameters and thicknesses ol wall subject to the usual 
factory- variations An extra charge is made tor selecting tubing gauged accurately inside and outside. 
In quantities of 5 lbs. or more, tubing is furnished in full lengths— about ? It. long. In smaller quantities, 
unless otherwise specified, tubing is usually furnished in half-lengths (about 30 inches) convenient tor 
packing. I >rders for assorted tubing from 3 to 12 mm. must be for one pound or more; from 13 to 2:> mm. 
for 2 lbs or more; from 2? to 50 mm. for 5 lbs. or more. 
Diameter, outside, mm 3 4 5 6 / 8 9 10 12 IS 9 

Thickness of wall, mm % H 1 1 , \ A ,1 X X\ (i 1 u 

Approx. No. ft. per lb 80 63 47 38 3 27 23 21 / 14 1 

Price, per pound $1.10 1.10 .75 .75 .65 .65 .60 .60 .55 .50 .50 

Diameter, outside, mm -- 25 35 38 47 .<> 

Thickness of wall, mm ••• »'. - \ * % ; .,* 

Approx. Xo. feet per pound 5 4 3 2# 2 1, 1*S 

Price, per pound 50.55 .55 .60 .60 .72 .90 .90 

1187C Glass Tubes, Annealed Ends. Glass tubes of large diameter are of little use unless the ends are an- 
nealed to prevent longitudinal cracking We list belov the swes carried in stock .or immediate shipment. 
The wall thickness is the same as No. 1185C glass tubing ot corresponding diameter. The ends are cut 

-fltiare and thoroughly annealed. in 

v 1 2 3 4 6 / « i" 

BiameVer' outside cm 2.5 2.5 2.? 2.5 2.5 3 3 4 4 4 

K cm • 30 oO 75 100 150 100 120 45 60 100 

Each $0 - 40 * 65 - 75 ,85 - 9 ° L2 ° l ' 35 l '°° 1-25 K 

No Ch I!. 11 12 13 14 15 16 17 18 19 

TenX ar^ ^ HO 20 30 38 60 75 90 120 150 

eSa :...*. .v. $i-so - 8 ° L2s L35 lAS us L90 2 - 75 3 - 25 

1190C. Glass Tubing, Capillary. From 5 to 7 mm. outside diameter, In lengths of about 5 feet. Approximate 
weight per full length, 7 ounce- t/ .^ 

p£$Ed°!. b0 ! e -.T.\ ::::::::::: .::::::::::::::. '■'#& «•« Jo uJ Ho ua & 

1195C Glass Tubing Combustion. Pyrex. Its high melting point, lo* coefficient of expansion and resistance 
to mechanical stress make it ideal for combustion work, [n 36-inch lengths only. 
Diameter, inside, mm 5 6 « " /- l J « - ^ 

Ka?d 0, . wa "-. n : ra ::::: s.,o uS .2 ^ £ « AS .* « >■« 













■ 



■ 



Page 439 






CHICAGO APPARATUS CO. 



•^Milvay 



Chemical Apparatus — Section £ 



Hot Plates 










No. 6036C. 



No. 6038C. 



6036C. Hot Plate, Electric, Precision. D d especiall} for hard laborat i Polished i!.it top, 4 . ii 

diai Flal nichrome ribbon heating unit- -imb dded to pn i nidation and wound i 
distribution. Monel terminals and \ — corrosion proof. Switch placed - flask, in 

breakage, will not run over it and ruin it. ( II d black enameled base, Removabh 20a -inch ni< 
plated rod fitted in leg al rear. Kt\ ield just below the heating element i ia- 

tion. Compact -occupies - inches Besides other uses this plat./ is es 
individual extraction i i ation number on compounded oils. Consumes 300 watts. For u 
"M 110 volts A.C. and D.C circuits. With cord and plug . . $9.50 

6037C. Hot Plate, Electric. Precision. Same- as No. 60364 . but for use on 220 volt A.C and I ' I circuits.. $9.50 
6038C. Hot Plate, Electric, Precision. Same general d< 6< . • epl with two rum heating ui 

instead oi om V tos disk, just below these units, prevents downward radiation. B 

thoroughly imbedded, the life oil tl units is practically indefinite lie 3-heat switch i so placed tl 

liquids spilled on the hot plate will not reach it and ruin h high heat obtainable makes tl 

irable when tick boiling of liquids is required. Occupies spaa 1 1x12 ii »olished I 
>p, 6 inch di ter; rei kel-plated rod, 24xJ^ inch; watts i Ft cord and pi 
For use on 110 volts VC. and D.C. $15.00 

6039C. Hot Plate, Electric. Precision. me as \" 6038C, but for use on 220-volt A I or D.C cir< uit. , 15.00 
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No. 1202C 



No. 1203C 



1202C. Hot Plate, Electric. Gives better satisfaction than many hot plat* selling at two to thn .-. times I 
pricj i eful in Chemical and Physical laboratories for ating steam generate Apparatus "A") i"or 

boiling the coi of flasks and beakers, melting v. heating solu -in the D< 

boratoru - for frying, toasting, percol ful in countless 

quick, constant, clean, fo d heat is needed. Subs tially constructed oi metal and hed in bright 

nickel-plate Provided with si trd double plug, fitting any et, and six-foot cord. Diam< 

inches; diameter ov« rail, inches, i >perat< s on either K.C. or D.C 110-volt circuits $2.50 

1203C. Hot Plate, Electric, High Heat. Product s an intens< t for the rapid heating and boil 

" ] dun.. eti Has a ■ lain nichi i ■:« ■ enl of simplified mechanical construe Th< frame 

and l- . nickel-plated In added featun is the handle which permits mo '':. st< 

xv ! rhe Hot Plate » inches clear of the table and upplied with a baffle | 

insulated w ith frbn ' - inchi s, 6 i es on - : ,; i r \ 

D.C 110-voll umption 660 watts I omplete with not cord with two-pii 

V high-gi '■ Hot PI forlonghard $4.00 
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No. 75H. 






No. 1205C. 



No. 1210C. 



No. 1212C 



75H. Hot Water Faucet Heater, Electric. Converts any cold-water faucet into an instantaneous hot-water 
source. In the laboratory such a source saves much time when used tor filling steam generators, cal- 
orimeters, water baths, etc. Then too. it's a great convenience for washing beakers, flasks, funnels, jars, 
dishes, etc. It \^ very efficient. With cold water at a temperature of 50° F. it delivers 15 gallons per hour 
of warm water at a temperature of 85° F., 7.5 at 125°. 5 at 100°. or 3.75 gallons at 195° F.; and smaller 
amounts at boiling, or 212" F. It fits either threaded or smooth faucets and is easily and quickly in-tailed. 
Made entirely of metal, very rugged, and finished in highly polished nickel plate. Current consumption, 
10 amperes. For use on either 1 10-volt A.C. or D.C. with cord and plug $1 5.00 

1205C. Jars, Battery. Round form, of light green glass. 

Cat. No 1205C 1206C 12<)7C 

Diameter, inches 4 5 6 

Height, inches 5 7 8 

Capacity, quarts 1 1 4 

Each $0.45 .65 .85 

1210C. Jars, Specimen. With glass lid, rubber gasket and clamp. 

Cat. No 1210C 121 1C 

Capacity, quarts l / 2 1 

Per dozen $2.00 2.25 

1212C. Jars, Specimen. Of clear glass, with self-acting metal clamp. Body and mouth of same diameter, 
made air-tight by means of rubber ring. 
Capacity, ounces 4 ' , 9 14 23 

Height, inches 354 5 6}/ 2 6 

Diameter, inches 2}/ 2 3 3 4 

Per dozen $2.70 3.60 4.80 6.60 
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No. 1213C 



No. 1213CS. 



1213C. Jars, Stoneware. With handles and cover. For storing ordinary chemical- Better than galvanized 
iron cans for refus 



Our prices on stoneware jars include cost of boxing. 

( apacity, gallons 1 

I >ia Tiit-ter. inches 

Height, inches g 

Each ..... .$1.00 



2 
1.25 



4 
10 
Id 
2.25 



6 

1" i 

3.40 



1213CS. Jars. Stoneware. Tor storing distilled water, etc. Provided with cover and nickel-plated metal st< 
cock for drawing ofl water as needed. Our prices include cost of boxing. 



i pacity, gallons 
Each 



5 
$5.50 



9.00 



201 




No. 1220C. 



1214C. Knife, Laboratory. Round wood handle, four-inch steel blade. Excellent for cutting corks, etc $0.30 

1215C Label Book Contains labels tor the chemicals and rcagt-nts most commonly used in the chemical 
laboratory, each label bearing symbol in addition to name. Book contain- about 500 labels, gummed p< 
rorated, and arranged so that they may easily be removed without destroying the book $0.75 

1220C. Labels. Dennison's. Gummed paper, rectangular shape, with red border. 100 labels in pasteboard box 

S"<\o... 201 205 _'09 213 217 219 

Length, inches 2% 1?, \y 2 \y A \y & \y 2 % lH 2 

i x ,,1 ! h - ,nches W m \M l % y 4 * y 2 «/ 2 

£. erb ° x $0.10 .10 .10 .10 .10 .10 .10 .10 .10 

Size No. 2001 2002 2003 2004 200S 2007 

Length, inches 374 3% 4% _> ; a 

2™?- ,nches W* 1 2 1 VA 1 

Per box $0.25 .20 .35 .20 .25 .20 

1225C. Matches, Safety, [n small boxes— 254x1 4 inches. Per dozen boxes $0.12 
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Magnifiers and Microscopes 











No. 1850B. 





No. 1890B. 



No. 1900B. 






No. 1920B 



No. 1960B. 



No. 1990B. 






No. 2000B 



No. 2010B. 



No. 2020B 



Magnifiers, Doublet. Recommended for use wherever 
a good lens i> wanted at a reasonable cost. Consists 
of two separated piano convex lenses in three styles 
mi metal mounting — dissecting, folding, or hand, as 

illustrated. 

Magnification Diam of Field 



Cat. No. 
1850B. 
1860B. 
1870B. 
1890B. 
1900B. 



Mounting 

Dissecting 
Dissecting 

Dissecting 

tiding 

1 [andle 



7X 
10X 

14X 
14X 

14X 



IX nun. 
1 'i mm. 

] II linn. 

10 mm. 

10 mm. 



Each 
$1.75 
1.75 
1.75 
2.00 
1.75 



Magnifiers, Triple Aplanats. The field of these inagni. 
tiers is large and has perfect correction for chromal 
aberration, as well as for flatness, astigmatism and 
distortion. Recommended for the highest grade <>t 
work. Composed of two meniscus lenses oi flint 
glass, separated by a double convex lens of crown 
lass, and are furnished in two styles oi metal 
mounting — dissecting and foldii 



Cat No 

1920B. 
1930B. 
1960B. 
1970B. 



Mounting 

Dissecting 
Dissecting 
1 i tiding 
Folding 



Magnify fttion I Warn, ol Fi» Id Each 

10X 20 mm. $5-75 

15X H mm. 5.75 

1UX 20 mm- 6-00 

15X 14 mm. 6-00 



1990B. Magnifiers, Linen Tester. While intended pri- 
marily for use in counting the thread- in cloth, they 
are employed also For a variety of purposes. The 
double convex lens is mounted at a distance above 
the base equal to its focal length, while an opening 
in tin bas< expos* - the object to be magnified. Both 
lens mount ami base of brass are hinged to fold up 
compactly when no1 in use. Opening in base x AxVa 
inch, magnifying power 1"X $0.50 

2000B. Magnifiers. Pocket. Nickel-plated metal 
mount, folding; good quality lens, l-inch diameter, 
magnifying power 10X $0.65 

Magnifiers. Pocket. Vulcanite mounting, highest grad< 
lenses. Three different magnifications can be ob- 
tained w it li the double lens magnifier and seven 
with the triple lens magnifier. 

Cat No 2010B 2020B 2030B 

Number of len ses - . .. 1 - 3 

I diameter of 

lenses, mm 25 20 25 12-15-18 

Magnifications 4X 4Xto8X 6Xto20X 

Each $0.75 1.00 1.60 
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No. 2035B. 




- -- ■-.- r^-j-rr' mam 

No. 2042B 





No. 2045B. 





No. 2040B 



No. 2041B. 




No. 2045B 
(with base detached) 



2035B. Magnifiers, Reading Glasses. Lenses are ac- 
curately ground and highly polished. Mounted 
nickel-plated rims with ebonized wood handles. 
Diameter, inches 2 1V 2 3 4 

Equivalent focal 

length, inch.- ? g 7 10 

Each $0.75 .90 1.15 1.75 

2040B. Magnifiers, Tripod. Of sufficient power for 
elementary biological work and because of its large, 
clear field is quite widely used for diss* tioi 5- Con- 
sists of two double convex lenses, separated by a 
diaphragm, in a mounting which screws up and 
down in the metal frame for focusing. Diameter of 
lenses 1 inch, magnifying power T?K $0.80 

2041B. Magnifier, Utility. This is a splendid substan- 
tial instrument for Biological use and will be found 
far supei r to the ordinary tripod magnifier. In 
achromatic objective is finely corrected rding a 
flat, sharp!] defined field of view. The optical system 
is thread d for focusing and screws into the sturdy 
black enameled horseshoe base. ft is an ideal ma 
nifier where extreme compactness and portabilit] 
an not required. Lens diameter 35 mm. Power 
4 x $8.50 

2042B. Pocket Magnarule. The Magnarule is an at- 
tractive and very useful instrument for the vesl 
pocket, handbag or desk. To slit the uncut pag« 



of a neu book, to open letters, to taki an all measun 

ments, or to magnify detail not readily di 

with the unaided eye, art a Few of the many wa 

thai n may be made to serve *. .$1.00 

2045B. Microscope, Little Gem. An ii 

American-made microscope with new features. With 
it you have the two-fold advantage of bi able 

to examine small objects on a card or ss sli< 

or by detaching the base any portion of a 

ct, such as cloth or a leaf, by placing the- instr 
ment directly on the object to be examined. To 
strongly illuminate the object, the mirror, whi 
1- easily detached from the base, may be secured 
in one of two holes in the arm and the light refl< 1 I 
downward. May also be employed to good ad 
\ antage as a demonstration microscope in clas 
room lecture work. Because of the higher qua] 
of the lenses used, the Little Gem offers a la-. 

rp, clear field that is free from color fruit 
m the low power- gi\ es a t < Id of of ai 

A wide range of magnifications may be procur 
With the tube extended it is possible to get as high 
as 300 diameters. With the tube contra and 

with the top of t In- objective 1 moved, 75 diami 
Many ob can b< en effectively with the low 
or medium powers, Vnj standard objective 1 
substituted for the objective provided, thus enlai 
the usefulness of this luable instrument $18.00 
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No. 2055B. 



No. 2070B. 



No. 2071B. 






2055B. Microscope, Compound, Student. Meets all 
Students 9 requirements for laboratory work in Biol- 
ogy, General Science and Physiology. The objective 
has three lense> and is divisible. Two eyepieces are 
supplied. 4X and 5X. This provides six different 
magnifications ranging in power from 40X to 200X. 
Adjustment is by standard rack and pinion. The 
mirror is adjustable to an\ desired position. Stand 
has inclination joint and provided with an improved 
horseshoe base. Circular stage with nickel-plated 
slide clips. Complete in polished wood case.. $22. 50 

2070B. Microscope, Compound. Bausch & Lomb 
Model AA. This improved AA microscope with the 
standard 5X ocular and 7.5X-15X divisible objective 
giving magnifications oi 'vX and 75X is especially 
suitable for teaching elementary Biology. Should 
higher magnifications he required, a I0X ocular can 
he used gh ing 75-X and 1 50X magnifications re- 
spectively. Tin- microscope succeeds the old Bausch 
& Lomb Model "A" Microscope. Just as the A" 
i A tin catalog designation has been doubled to dis- 
tinguish the improved model, so has the usefulness 
of the instrument aKo been doubled, ,,,r the changed 
construction allows the base to be detached. I wo 
uses for the scope are found, therefore, where one 

isted before; transparent specimens mounted on 
glass slides can be examined with the complete in- 
strument, while with the base detached the surfaces 
of opaque objects may be studied. (In this respeel 
the A A Microscope is similar to the "Little Gem 11 
Microscope, our No. 2045B, and may be used as 
illustrated tor the "Tattle Gem" Microscope.) 

When the base of Microscope AA is d< tached, the 

body may he placed directly on a large opaque object 
or surface to be examined. The mirror may be in- 
serted in the hole above the stage for incident illu- 
mination of the specimen. 

When the body and base are assembled, Micro- 
scope AA becomes an excellent instrument for the 

examination of transparent specimens mounted on 



glass slides The mirror is then below the Stage 
for trans -illumination of the specimen. 

This microscope is focused by a rack and pinion 
adjustment. 

It is furnished with divisible objective, complete 
in carrying case $29.50 

2071B. Microscope, Compound. Bausch & Lomb 
Model FS2. This microscope is admirably adapted 
for laboratory work in botany, physiology and zool- 
ogy. It has a fixed tube length of 160 mm., giv- 
ing invariably the right distance between eyepiece 
and objective. I he fine adjustment is the original 
"automatic take-Up tor wear" type, operated by a 
milled head on the side of the curved handle arm 
and ceasing to act when objective touches slide; 
coarse adjustment is by rack and pinion, with stop 
to prevent pinion from overriding rack. A brass 
block on top of arm make- it impossible to rack 
objective down against the iris diaphragm: the latter 

operated by a knurled ring beneath the stage. 
The stage is completely covered with vulcanized 
rublx. r. 

I he optical parts arc of highest quality, and ob- 
jectives, adjustment heads, etc., are triple chromium 
plated. A double mirror, plane and concave, is ad- 
justable in two planes and mounted on a swinging 
arm The stand has inclination joint with stops. 
The finish is reagent and alcohol-proof; the case 
i >f hanlw ood. with hra-s lock and key. Complete 
with f43X) and (10Xi dry, long-working distance 
objectives 7.SX eyepiece, and circular double nose- 
piece. Magnifications. 75 and 322 diameters. . $71.75 

2072B. Microscope, Compound. Bausch & Lomb 
Model FS4. Same as \\ , 2071 R. but with 4 mm. 
(43X) and 16 nini flOX) long-working distance ob- 
jectives, 5X and 10X eyepieces and circular double 
nosepiece. Magnification- : ". 100. 215 and 430 diam- 
eters $74.50 
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CHICAGO APPARATUS CO 



Nos. 2220B-2230B. 





No. 2280B. 




CHICAGO 

APP>R4TUS CO 




No. 2075B. 



No. 2170B 



Nos. 2250B-2260B. Nos. 2255B-2265B 



2075B. Microscope. Compound. Bausch & Lomb 
Model FFS8. rhis microscope gives the finer reso- 
lution and higher magnifications necessary for bac- 
teriological work, and i- pro\ uled with patented Side 
fine ' \ complete rotation oi" the microm- 

eter heads on either side of the arm produces a 
nn.il ■ ivement oi 0.2S mm*, always in the same 
direction as the coars< adjustment heads, and ceasing 
to operate when objective touches slides. 

I t< stage is - »mp Id with vul< I rubber and 

fitted with a in which the Abb< I <cused 

by a quick-acting screw. A draw tubi led, graduated 

in singli milllmeti ith evei > tenth line- numbered. The 

rid pinion, with st< >p 
pinion From i i ling rack. The optica] parts c of highest 
quality, including an oil immersion objective for highest power 
wo adjustment heads, etc, are triple chrom- 

ium plated. 

rfie at, with horizontal and vertical 

Tip finish \~ .1 and reagent-proof; the case of 

hardw I with brass lock and key. Compli ith 4 mm 

[3K) ami 16 mm. (10X) long-working distance dry 
tivesj l '* mi »7X) oil immersion objcctivi \ and 10X 
eyepi. \. A. Abbe I mdensei with lower i 
phragm; and circular triple nosepiece. R oi magni 

; " to 970 diamct rs $120.00 

2076B. Microscope. Compound. Bausch & Lomb Model FFS10. 

Same in letail as N< B, but m ith 1.8 mm. 

fluorite oil irnmcrsi in plai tin usual 1.9 mm. 

achromatic objc< tiv< ! to flu gives greatei 

men! in definiti g itly higher magnifying pow» 

Range of magnil $133.00 

217013. Micro Lamp. Substagc. Bausch & Lomb. Mew 

which immediately commends itself because of its unusual 

nd n The coi outfit is \ 

underneath th ge, the mirror being turned 

the lamp sends its rays directb ' ecimen \i 

lamp can be equallj well in h i I 

micro-, ope with the l^lu dii to the mirror in the usual way. 

rhe inumii is a IS- watt Mazda lamp, 3iu volts, l»< 

V-l connecting with r. The ! entire! 

of metal, has doul i sides and to] l ' u 

■..I the lamp bulb intcn the iliumin I 

( .mplete with hlue and ground glassi - | and 

P l *& $5.50 

2180B. Micro Lamp. Substage, Bausch & Lomb. Same as N 
l: but w I irifl I> .- light Glass in e an.! 

6 r G light, y hen used with tin M 

thai cd ir :; u bite * ' R • lers true 

natural light. . . $6.50 
2190B Lamp Bulb only, L5-wat1 UO-vol! 1.25 



2220B. Micro Slides, Non-Corrosive, Medium Thick. 

i 'i hard glass, slightl] greenish tint when vit 

edgewise. Guaranteed against corrosion in any cli- 
ati With well-ground s and of fair unifor 

in thicknos. We recommend this slide for general 

laboratory work of all kinds. Size 3x1 inch. Packed 

in ; 2-gross ( artons. Per gross $1.75 

2230B. Micro Slides, Extra Thin, White Glass. I he 

besl slides obtainable of a pure white glass. I'm 
•rni thickness, with edges well ground. Size 3 ' 

inch, packed in gross cartons. Per gross. . . .$2.25 
2250B. Micro Coverglasses, Non-Corrosive, No. 1 

Thickness.il 150 to 1/200 inch, .13 to 17 mm.), b< 

white glass. Packed in j4-ounce box< 

Cat. No 2250B 2251B 22SSB 225 

Shape Round Round Squi Square 

Size, inches 

Size, mm 18 

Vpproximate number 
per box 

Per ounce ... $1.75 

2260B. Micro Coverglass. 

Thickness.il lOOtol 150 inch., .17 to .25 mm. 

white glass. Packed in 54-ounce box* s 



22 

180 

1.75 



18x18 

200 

1.50 



Non-Corrosive, 



22x22 

150 
1.50 
No. 2 
hi 



JJ61B 2265B 

Round Square Square 



22 

155 

1.50 



18 Jjx22 



160 

1.20 



120 

1.20 



Cat. Xo 2260B 

Shape Roir 

s < inches 

ize, mm 18 

Vpproximate unmix, r 

per box 195 

Per ounce $1.50 

2270B. Micro Slide Box. Capacity, 100 stand 1x1 
inch slides. Cover is hinged and fitted with cal 
Made of wood and cardboard finished in black. Pi 
vided with ind< \ and register $1.00 

2280B. Micro Slide Box. ( apacity, Ixl 

inch slides. Made of light wood with snug-fittii 
cover Provided with index and register.. . $0.15 

2290B. Micro Slide Labels. For use with > 
222()I-] tn 22421: micro sli Gummed papei 22j 
mm 1'til in a box. Per box $0.15 
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Milk and Butter Testing Apparatus 





No. 2430B. 



No. 2440B 






Front View, Showing Double Beam. 



No. 171B. 



Back View, Showing Tare Beam. 



2420B. Babcock Milk and Cream Testers, Open 
Type, Two Bottle, [deal for school room as well as 
for practical use Has enclosed cut steel spiral gears 
which run in grease without noise. Operates very 
easily without jars or vibrations. I an be damped 
to any bench or table. The seamless l>rass pockets 
cannot come off during rotation. I omplete with 
two milk test bottles, two cream test bottles, oi 
combined pipette, one acid measure, bottle tor acid, 
brush for cleaning test bottl< s, and full directions for 
use $9.00 

2430B. Babcock Milk and Cream Testers, Open Type, 
Four Bottle. Same as No. 2420B, but with four 
swinging brass pockets, four milk test bottles, two 
cream test bottles, one combined pipette, one arid 
measure, bottle tor acid, brush for cleaning test 
bottles and full directions $10.00 

2440B. Babcock Milk Testers, Enclosed Type. En- 
closed in iron case with hinged cover. Cut steel 
spiral drive and spur gears insure easy and noiseless 



operation. Seamless brass pockets. Complete with 
one set of milk test bottles, one 17. 6 cc. pipette, one 
acid measun . one brush for cleaning te>t bottles, and 
full directions, 

Cat. No 2440B 2441 B 

Capacity, bottles K 12 

Each . . $22.00 24.00 

171B. Balance, Babcock Test. Agate Bearing, 5000 
Grams x 1 10 Gram. * ombines three scales in one — 
Babcock Test Scale. Double Beam Trip Scale. Solu- 
tion and Dispensing Scale. Same as our Xo. 166B 
Milvay Double Beam Trip Scale with two beam- 
in front, permitting weighings up to 2?u grams 
without extra weights. In the back i- a tare beam 
for counterpoising empty milk and cream test bot- 
tles, or other containers weighing less than 50 grams. 
This scab- eliminates the use of 9 and 18 gram 
weights employed with other Babcock Test Scales — 
weights which on account of their small size easily 
get lost $15.00 
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No. 2461 B 



No. 2510B. 



No. 2520B. 



No. 2525B 



No. 235C. 





No. 2560B 





No. 2570B 



2450B, Acid Dipper, Nafis* Style. Cap., 8.8 cc. .$0.50 
2451B. Acid Dipper, Nafis" Style. Cap.. 17.5 cc .50 

2460B. Acid Measure. Jar type with lip. Capacity, 

8.8 cc $0.20 

2461B. Acid Measure. Jar type with lip. Capacity, 

17.5 cc 20 

2470B. Alkaline Tablet. Farrington's. For use in de- 
termining the degre< of aciditj of milk, cream or 
whey. Per box of 1 < »• i taM. t- $0.60 

2490B. Balance. Decimal Milk. 30x1 20 lbs. (Spring 
Balance IType I Useful in connection with keepii g 
records of the quantities of milk from individual cows. 
Provided with tare pointer for offsetting the weight 
of the pail, making it possible to read the weight of 
the milk direct without deductions. Indications are 
in pounds and decimals, a distinct advantage over 
scale- reading in pounds and ounces. Capacity, ^(i 
pound-, m 1/20-pound divisions $9.00 

Bottles, Milk and Cream Test, Usual Type 

2500B. Bottle, Cream Test. Glass. 6-inch. 18-gram, 
30% by ■/; ;$o,35 

2505B. Bottle, Cream Test. Glass, 6-inch, 18-gram, 
40% by 1% $0.40 

2510B. Bottle, Cream Test. Glass, "inch. 18-gram. 
509! by 1% $0.35 

2515B. Bottle. Milk Test. Glass, 6-inch, 18-gram. 
8$ by 1/10% ;$o.30 

2520B. Bottle. Milk Test. Glass, '-inch, 1 . ram. 
!"'■ by 1 5< ;$o,30 

2525B. Bottle, Skim Milk Test. Glass, 6-inch, grad- 
uate d to 1 10095 $0.85 



Bottles, Milk and Cream Test, Standard Type 

The following bottles are made in accordance with 
the specifications of the Bureau of Standards, Wash- 
ington, D.C.: 

2540B. Bottle, Cream Test. Glass, 6-inch, 9-gram, 

509! by '_•% $ .40 

2545B. Bottle. Cream Test. Glas>, ''-inch, 9-gram, 
: "'<" by %% $0.45 

2550B. Bottle, Milk Test. Glass, 6-inch. 18-gram. 
8% by 1 10% .$0.40 

235C. Bottles, Cream Sample. Aluminum screw cap. 
round, 1-ounce capacity, for holding cream sam- 
ples Per dozen $1.10 

140C. Bottles, Milk Sample. Round, wide mouth. 
glass stoppered, for keeping sample- for COmposi 
tesl - 

I apacity. ounces S \n 

Per dozen $3.75 5.00 

2560B. Brush. Cream Test Bottle. Bristle end. tinned 
wire. Length of bristle part, 4 , inches; dianiet 
at large end, 1'. inches; at -mall end, ' .'• inch. Total 
length, 9 inches. 

Each $0.12 

Per dozen 1.20 

2570B. Brush. Milk Test Bottle. Bristle ends tinned 
wire, I lie bristle parts are 2' j inches long bj 1 
inches in diameter and _'•* inches long l>' inch in 
diameter. Total length, 11 inchi 

Each $0.12 

Per dozen 1.20 
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No. 2640B. 



No. 2690B. 
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No. 2580B. No. 2590B. No. 2630B. No. 2650B. No. 2660B. No. 2670B. No. 2720B. 



2580B. Butter Fat Oil Tube. Test tub* shape, flat 
bottom, with line around tube 5 inches from bot- 
t om Per dozen $1.00 

2590B. Casein Tube. Hart's. Glass. For estimating 
the amount of casein in milk. Can be used in any 
Bahcock tester $ - 60 

2600B. Charts, Milk Record. For keeping a complete 
record — in pounds and tenths — of the morning and 
afternoon production of Id COWS for one week 
Per hundred $2.25 

2610B. Churn, Dazey. For practical and experimental 
use. Extra heavy clear glass jar- with nickel-plated 
reu-top. white maple dasher, rust-prooi dash rod, 
noiseless gears. Complete with directions. 

Total capacity, pints 

Churning capacity, pints 4 

Each . . . 53.00 

2620B. Corrosive Sublimate Tablets. For keepii 
milk -ample- sweet, used in making composite tests; 
will keep milk sweet for four weeks. Per box of 10(1 

tablet- W0 

2630B. Cream Tubes. For cream samples, test tube 
shape, flat bottom. 5x1' i inches Per dozen $0.75 

2640B. Dishes, Milk. Aluminum. Straight -ides, flat 

bottom-. 

Diameter, mm " ,l1 

Depth, mm 12 

Each $0.20 



65 

1? 
.25 



75 
20 

.30 



10(1 

25 

.35 



2650B. Gray's Moisture Test. For determination ol 

water in butter. Outfit consists of extraction tube, 
fla-k, jacket, spirit lamp. 2 rubber cork> and Jj cc. 
cylinder. Complete with directions $5.00 



2660B. Lactometer (Milk Hydrometer). Graduated 
from u to 120 in 2-degree divisions. Length about 11 
inches •- $0.85 

2670B. Lactometer (Milk Hydrometer). With en- 
closed thermometer, graduated from 14 to 42 degrei 
(1.014 to 1.042 specific gravity) in l-degree divi- 
sions. Length about 13 inches $3.50 

2680B. Mann's Acid Test. For determining the ex- 
tent of the development of lactic fermentation in the 
ripening of cream, also in cheese making. Outfit con- 
-i-t- of burette Stand and clamp, jfltc. burette with 
pinchcock, : " cc. pipette, ^W>z. beakVr. stirring rod 

and long-stem funnel. Complete $6.50 

2690B. Milk Sediment Tester. A simple device for 
testing milk and for cleanliness as indicated by the 
amount of visible impurities -trained or filtered out 
of a certain quantity, usually one pint. The device is 
placed over a full pint -ample to be tested. The full 
bottle is next inverted over an empty bottle; by 
queezing the bull), pressure cau-e- the milk to pass 
rapidly through the cotton disc which retain- all 
gross dirt. I Inly in to 15 -<< onds required to make 
test With 6 dozen cotton discs, but without bot- 
tles $ 6 - 75 

2700B. Pipette, Milk. Glass, 8.8 cc $0.35 

2705B. Pipette. Milk. Glass, 17.6 cc 35 

2710B. Pipette. Cream. Glass, 9 cc 35 

2715B. Pipette. Cream. Glass, 18 cc 35 

2720B. Pipette. Milk and Cream Combined. Glass, 
17.6 cc. and 18 cc $0.35 

2730B. Rack for Test Bottles. Made of tin and hangs 
flat against wall, but the bottles Stand upright and 
are easily filled. Holds 36 bottles $5.00 
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No. 1232C. 



No. 1235C. 



No. 1240C. 



No. 1245C. 



1230C. Mortars, Agate. With pestles, of superior 
quality. 

Diam., outside, mm, 50 60 70 100 1_ ,; 
Each $3.00 3.75 6.00 15.00 25.00 

1232C. Mortar, Diamond, Leed's Form. Of hardest 
tool steel; diameter of pestle, \. inch $3.30 

1235C. Mortars, Glass. Standard form, with lip and 
pestle. 

Capacity, ounces _' -4 8 l'i 

Diameter, inches 2>% 4 A% $y 2 

Each $0.50 .65 .90 1.50 

1240C. Mortars, Iron. Vase shape, with iron pestle. 

Capacity, pints 1 _> 

Ea ch $1.50 2.50 



1245C. Mortars, Porcelain. Medium deep form, with 
hp, rough inside, glazed out-ide. Pe>tles all por. 
Iain, glazed except end u^ed for grinding. 
Diameter, 

outside, mm.. 65 80 100 130 150 185 . 
Each $0.30 .50 .65 1.00 1.35 1.60 2.00 



1250C. Nessler Tubes. I- or color comparison, usual 
form, special colorless glass; height oi 50 CC mark 
on 50 cc. tube, approximately 125 mm.; height of 1 
cc. mark oil Kid cc. tube, about 190 nun. 

Graduated.cc 50 100 5o and 100 

Each $0.75 .90 1.00 






Nitrogen Determination Apparatus 




No. 1251C. 



1251C. Kjeldahl Digestion Shelf. Electric. With 
Precision Electric Heater-, fitted with porcelain clay 
tops with bevelled opening for 500 cc. and 800 i 
Kjeldahl rla-k-.. Each heater draw- 550 watts and ■- 
set in an angle iron frame, which is adjustable in 
height tor various sizes of flasks. The wiring to the 
Ime is according to Underwriters' specifications and 
is enclosed in a metal box fitted to the front of the 
apparatus. This box is fitted with separate tumbli i 
switches, so that one or any number of heaters ni. 
be used at one time. For operation on 110 volt- 
Without glassware. 

No \ g 

Xumber ■ >f heaters 6 ] o 

Each $60.00 95.00 




No. 1254C. 

1252C. Kjeldahl Digestion Shelf, Gas Heated. 

Similar to No. I25IC, but equipped with No. *93C i"mpro< 
Fletcher Burners, adjustable for artificial, i I .1. or gas 
ga ~ , )£„ wlth l' ,or cclain clays with bevelled opening 
cc. and 800 cc. Kj ! flask- A ,. 

ting the burner flames, is set inside shelf 

is made of angle iron frame set in heavj east-iron end sui 
which art- fitted with leg; ist .Lie lor I mmod 

-lous • of flasks. Without g] 

No. i: 

Number or burner- .. ] (l 

Each $24.00 40.00 
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Nitrogen Determination Apparatus (Continued) 






1253C. Kjeldahl Distilling Apparatus, Electric, Table 
Type. Improved form, provided with six precision 
electric heaters with porcelain claj tops with b< 
elled opening for 500 a and 800 cc Kjeldahl flasks 
Each heater draws 550 watts and »-< provided with 
separate tumbler switch, so that one or ,,n\ number 
of heaters maj be used at on« time. The condenser 
is made of copper, tin lined, with six block tin con- 
densing tubes and is well braced and guaranteed not 
to bulge. The trough is supplied with filling and 
overflow stopcocks The large casl nam legs are 
readily detached so that th< apparatus may be used 
as a wall type when so desired. Complete as d< 
scribed, but without glassware, For operation on ll* 1 
volts $110.00 

1254C- Kjeldahl Distilling Apparatus, Electric, Wall 
Type. Same as No. 1253C, but without supporting 
lei^s and with nuaib provided for suspending from 
wail $100.00 



6040C. Kjeldahl Distilling Apparatus, Gas Heated, 
Table Type. Similar to Xo. 1253C, but equipped with 
six No. 493C Fletcher Burners, adjustable tor arti- 
ficial, natural, or gasoline gas. Fitted with porcelain 
clays with bevelled opening tor 500 cc. and SOU cc. 
Kjeldahl flasks. A removable -lucid, tor protecting 
burner flames, is set inside the frame. Ml Ha-k^, 
burners, and receivers may be handled from the front 
without interference. I he stand is made of cast-iron 
and i^ extra heavy. Supports and the lc^s are re- 
movable so that the apparatus can be changed to 
the wall type if desired. Without glassware $85.00 

6045 C. Kjeldahl Distilling Apparatus, Gas Heated, 
Wall Type. Same a- Xo. 6040C, but without sup- 
porting legs and with means provided for suspend- 
ing from wall. Without glassware $75.00 

6050C. Kjeldahl's Distilling and Condensing Ap- 
paratus. Complete outfit consisting c»t florence flask, 
kjeldahl hull). Liebig condenser, Erlenmeyer tlask, 
tripod, asbestos center wire gauze, support and 
clamp $6.00 



Drying Ovens 




Nos. 1255C-1257C. 





Nos. 1265C-1267C. 



CHICAGO SyRQiCAt4EU£CT«iC*i.C0, 

No. 1280C. 






1255C. Ovens, Drying. Single Wall. Heav) polished 
copper, tabulations for thermometer and u.i^ rcgu 
lator, two removable perforated shelves- ( Mi ir> 
support with false bottom. 

( ..t. No 12S5C 12561 I257C 

Size. inch. s.... .6x8x6 8x10x8 10x12x10 

Each $8.50 11.50 17.00 

1265C. Ovens, Drying, Double Wall. Same as above, 
but with douhlc wall forming a water jacket With 
two removable perforated shelves and tubulations 
for thermometer and gas regulator. 

Cat. No 1265C 1266< I267< 

Size, int lies 6x8x6 8x10x8 10x12x10 

Each $13.00 16.50 22.00 

1275C. Oven, Drying, Electric. Inside dimensions: 
Height, 1" inch* s; width. 14 inches; depth, Id inches, 
Single wall construction of insulating material. Two 
removable shelves- Temperature range 60 to 150 



I Heated electrically and automatically controlled 
h> .in Electro- rhermostat. Furnished with pilot 
lamp. Maximum current consumption, '• amperes. 
Without thermometer. For 110-volt A ( «>r 

D.C $65.00 

1276C. Oven, Drying, Electric. Same as No. 1275C, 
hut for 220-voK A C. or I >.C $65.00 

1280C. Oven, Drying, Electric. Inside dimensions : 
Height, K) inches; width, 18 inches; depth. Hi inches. 
Double wall construction, outer wall of insulating 
matt rial, nmcr wall of Russia iron. Two remo> 
able shelves. Temperature ran^c 60 c to 200 I 

Heated • icalh and autoinatii all\ controlled by 

an Electro-Thermostat. Furnished with pilot lamp. 
Maximum current consumption, 12 amperes, With- 
■ ut thermometer, For 110-volt \ < . or D.C. $125.00 

1281C. Oven. Drying, Electric. Same as Xo. 1280( , 
hut for 220-voll A I or D.C $125.00 
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No. 1288C 



t) 



No. 1308C 



No. 1309C 




/f 




No. 1310C. 




No. 1315C. 



No, 1317C. 



1288C. Ozone Apparatus, Siernen's. A simple, effi- 
cient lecture-table apparatus for converting oxygen 
into its allotropic form — ozon Th< double--* 

lass tube is coated inside and outside with foil. If 
the outside coating is connected with one pole of an 
induction coil or static machine, and the inside coat- 
ing with the other, a sih nl disch will pass be- 
tween the coatings. This el< i trii al dis< harge pa—- - 
through the oxygen (contained in the air) flown 
through the double-walled tube, converting it into 
ozone. 

On finely finished 40x14 cm. hardwood base, with 

binding post terminals $7.50 

1295C. Paper, Glazed, Black. For collecting filter 

in sheets 20x24 inches Per quire $0.90 

Paper, Glazed, White. 20x24 in. Per quire .65 

Phosphorus Float. Cork float with wire hold- 

< r for burning phosphorus $0.35 

1305C. Pencils, Wax. Made like an ordinary lead pen- 
cil with cob Ted wax core. I \ r writing on glass, por- 
celain, etc. 

Cat. No 1»m; 1306C 1307C 

Color Blue Red Yellow 

Each $0.20 .20 .20 

Pipettes 

1308C. Pipettes, Dropping. Straight form, without 
bull). 

Length, inches 8 12 

Ea ch $0.12 .14 



■ i shes 

1296C. 
1304C. 






f 



10 

art 



1/ 



M 



K 

to 



/ 



r \ 



25 
ml 



w 



J 




No. 1325C. No. 1330C. No. 1332C. No. 1335C. 



1309C. Pipettes, Dropping. Same as Xo. 1308C, but 
with rubber bulb oi 25 cc. capacity. 

Length, inches "... s 12 

Ea ch $0.32 .40 

1310C. Pipettes, Dropping. (Medicine Droppei 
Mraigbt. drawn to a point, fitted with rubber bulb. 
Length, 4 inches; capacity, 2 cc Per dozen $0.35 

1315C. Pipettes, Dropping. Same as Xo. L310C, but 
with tip cun ed Per dozen $0.35 

1317C. Pipette, Mercury. For taking up small drops 
oi mercury without danger of drawing them into 
mouth, filling barometer tubes, and inserl 
curj indices in capillary tubes used in Boyle's law 
and Charles' law < xperiments $0.45 

1325C. Pipettes, Mohr's. Accurately graduated in 
cubic centimeters and fractions. 

< apacity, cc. 1 2 ? 10 25 : " 

Graduated in, ci 1 100 1 10 l ]o l in i m ] \n 

Each $0.36 .33 .35 .40 .55 .75 

1330C. Pipettes, Volumetric. Glass, with bulb in mid- 
dle of tube; accurately graduated 

tap., cc. . 1 2 5 10 20 25 50 Km 

Each ....$0.20 .21 .22 .25 .35 .40 .50 .65 

1332C. Pipette Box. Copper, round form. t< »ping 

cover with ring, for holding pipette during steriliz 
tion. Length, IS inches; diameter, 2 inches $2.25 

1335C. Pipette Support. Hardwood, n for 12 

tes $3.25 
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No. 1370C. 




CHICAGO APPARATUS 




No. 1375C. 



Nos. 1367C-1365C 




No. 1385C. 




No. 1390C 



No. 1380C. 









No. 1391C 



No. 1392C 



No. 1393C 



Platinum Foil. 

Kind Light Medium Heavy 

Thickness, inches .001 .002 .004 

Approx. grams per sq. in.- 0-353 0.705 1.411 

Price — (iovvrncd by the market price on platinum. 

Platinum Wire. 
B&S gauge 18 20 22 24 26 28 30 32 34 36 
Gr. per ft. 5.37 3.41 2.08 1.33 .85 .56 .33 .21 .14 .09 
Price — Governed by the market price on platinum. 

1360C. Platinum Wire. Length, 8 cm.; size Xo. 30 
B & S. gauge. For flame tests $0.75 

1365C. Platinum Wire. Same as No. L360C but with 

glass handle $1.00 

1367C. Platinum Loop. Same as Xo. 1365C, but with 

end of wire formed into a small loop. $1.00 

1370C. Reduction Tube. Hard glass, with bulb in cen- 
ter. Length. 6 inches $0.20 

1375C. Reduction Tube. PJard glass with bulb on 
end. Length, 6 inches $0.20 

Retorts 

1380C. Retorts, Copper. Flask shape, brass delivery 

tube with ground joint and iron chimp. For making 
oxygen. 

Capacitv.cc 250 500 HUH! 2000 

Each . $3.25 3.75 4.50 5.00 



1385C. Retorts, Glass. Plain. 

Capacitv.cc 125 250 500 

Each $0.45 .60 .70 

1390C- Retorts, Glass Tubulated. Fitted with glass 
stopper, 

Capacitv.cc 125 250 500 

Each $0.75 .90 1.30 

1391C. Retorts, Pyrex Glass. With tubulation. with- 
out stoppers 
10% discount when ordered in original case. 

Lpacity.cc 125 250 500 

No. in original case $6 28 18 

Each $1.60 2.00 3.00 

1392C. Retorts, Pyrex Glass. With Pyrex stopper. 

10% discount when ordered in original case. 

1 ipacity, cc 12S 250 500 

No. in original case 28 18 

Each $2.40 2.80 3.80 

1393C. Retorts, Iron. For distilling mercury, etc. 
Removable cover held in place by screw clamp, <le- 
livery tube ground in cover 
Capacity.cc 250 500 moo 2000 

Each $3.50 4.50 5.50 7.00 
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No. 1394C. 





A CO. 



Nos. 1400C-1401C. 



Nos. 14O5C-14-07C. 







\i 






*i 








No. 1410C 




No. i414C. 




No, 1415C. 



No. 1408C-1409C 




^3 



No. 1416C. 



1394C. Rings. Support. Japanned cast iron with solid 
brass screw - lamp; i"<>r fastening to any support rod 
up to ' 2 inch in diameter. I >ista from rod to cen- 

ti r i..t rings, 4 j in< hi 

Diameter 

outside, in... 2 .> 4 6 7 

Each $0.20 .22 .25 .30 .35 .40 

1400C. Rings, Support. Sam< as No 1394C, but with 
opening For funnels, leveling hull*-, et 

Cat. Xo 1400C 1401C 

Diameter outside, \\n hes 1 

Each $0.20 .25 

1405C. Rings, Support. Extension. Japanned ci 
iron, dist from end oi rod to ci nt< i of ring, 8 

inches. For fastening to support rod 1 > > means oi 
clamp holder like our Wo 665 G 

Cat. No 14i 1406C 1407' 

Diameter outside, inches 3 4 5 

Each $0.18 .22 .25 

1408C. Laboratory Gown, White Drill. This gowi 
made i li an i ccellenl quality of drill and i| ■ i ior 
to the aprons common!) used in that h compl 
protects the clothing Ls a convenience, the gown 
has three pockets and the buttoi d to 

facilitate launderii 1 inches I In ordering 

be sure to specify chest measure taken loosely. $4.00 



1409C. Laboratory Gown. Khaki Drill. Same as 
1408C, but mad< ol brown khaki drill and ; <> inch 
in length. In ordering, be sure to specify chest meas- 
ure taken loosely $4.00 

Rubber Goods of All Kinds 

1410C. Rubber Apron. For laboratory use. Protects 

wearer against injury to clothes and against da 
from acid burns. Made of light-weight pure bla 
rubber cloth Vcid and waterproof, «. < r\ th \ihl. 

Length. 4^ inches . $1.00 

10% discount in dozen lots, 20° o discount in lots of 25. 

1415C. Rubber Oversleeves. V of the sami 

ii.il ..v No. 141IM Apron, with elastic hands at t 

d bottom $0.60 

1414C. Rubber Bulb, with conn< g tube. With 
hard rubber waives, for pressure onb ( ap 

about 50 cc. . $0.40 

1416C. Rubber Policemen. Wii i rubber 

\ l < inches widi l1 end, on 6: -inch glass rod. 
Per dozen $1.20 

1417C. Rubber Policemen. San;. 143 I but with- 
out rod Per dozen $0.60 

*10% discount in lots of 12. 
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Rubber Stoppers and Tubing 




No. 1420C (Two-hole) 






1420C. Rubber Stoppers. These rubber stoppers will n 
remembered in buying rubber stoppers by the pou 
ber of stoppers there are to the pound. Oftentimes 
chased because they are of a lower price, whereas t 
of stoppers are received. Likewise, if the ^topper h 
means that it is heavily loaded with some substanc 
quality of the stopper. Tin stoppers listed below do 
but are made of pure rubber. They will not harden 
has been found especially adapted for chemical 1 

NOTE: In ordering give size, number and specify 

Size Xo 00 

Diameter, small end. mm 9 

Diameter, large end. nun 14 

Solid, per dozen $0.18 

One-hole, per dozen 16 

Two-hole, per dozen 15 

Any style, per pound 1.50 

Size Xo 

Diameter, small end. mm 

Diameter, large end. mm 

Solid, per dozen $ 

One-hole, per dozen 

Two-hole, per dozen 

Any style, per pound 



ot exceed in Specific gravity 1.30. This fact should be 

nd, -nice the lower the specific gravity the greater num- 

rubber .-toppers of a higher specific gravity are pur- 

hey are really more expensive since a smaller number 

as a specific gravity very much higher than 1.30 it 

e other than pure gum rubber which will effect the aging 

not contain any corn oil nor any other rubber substitute, 

from age and are made according to a formula which 

aboratory purposes. 

solid, one-hole, or two-hole as desired. 




12 

17 

.25 

.24 

.22 

1.50 

tyi 

27 
34 
1.20 
1.15 
1.05 
1.50 



1 
IS 

18 

.37 

.35 

.33 

1.50 

7 

30 

37 

1.35 

1.32 

1.27 

1.50 



2 
16 
20 

.40 

.38 

.36 

1.50 

8 

33 

41 

1.72 

1.65 

1.60 

1.50 



3 

18 

23 

.54 

.50 

.48 

1.50 

9 

37 

45 

1.90 

1.80 

1.76 

1.50 



4 
20 

25 

.63 

.60 

.58 

1.50 

10 

42 

50 

2.60 

2.50 

2.42 

1.50 



5 
23 
27 

.76 

.72 

.68 

1.50 

11 

48 

56 

3.20 
3.00 
2.90 
1.50 



2 A 

28 

.90 

.85 

.80 

1.50 

12 

53 
63 
4.40 
4.20 
4.10 
1.50 



6 
26 

32 

1.02 

.96 

.91 

1.50 

13 

61 

68 

5.40 

5.30 

5.12 

1.50 



1421C. Rubber Stoppers, Three-Hole, No. 6. Diameter of small end 26 mm., diameter of large end 32 mm. 
Per dozen $0.90 Per lb $1.50 

1422C. Rubber Stoppers. Three-Hole. No. 7. Diameter of small end 30 mm., diameter of large end 37 mm. 
Per dozen $1.25 Per lb $1.50 

1423C. Rubber Stoppers, Assorted. One pound bag of -olid, one-hole and two-hole, from Xos. 2 to 6 — sizes 
most useful in the chemical laboratory $1.50 

1424C. Rubber Stoppers, Assorted. Same as No. 1423C, but two-pound hag. from Xos. 00 to 8 3.00 

1425C. Rubber Tubing, Black, Medium Wall. Milvay Quality. Hand-made, seamless, soft pure gum, floating 
stock, sp. gr. under 1.00. Sold only in 3' — <>' — 9' and 12' lengths. 

Diameter inside, inches l A ft V\ A H Yi 

Thickness of wall, inches & jra n \\. tV A 

Per foot $0.08 .09 .12 .15 .20 .36 

1430C. Rubber Tubing. Black. Heavy Wall. Milvay Quality. Hand-made, seamless, soft pure gum, floating 
stock, sp. gr. under LOO. Sold only in 3'— 6'— 9' and 12' lengths. 

Diameter inside, inches £2 Y\ ft 3 i 

Thickness 1 if wall, inches fa ft $1 & A % 

Per foot $0.18 .20 .21 .25 .35 .45 
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Rubber Tubing (Continued) 















Nos. 1425C-1455C. 




No. 1460C 



1435C. Rubber Tubing, Pressure. Heavy Wall, Milvay Quality. 1 braid-woven cloth inserted ; 

This tubing is not recommended for vacuum v but will withstand fairly high pressure such as when u>ed 

in connection with compression pumps, etc Sold only in 3'- & — 9' and 12' lengths. 

I diameter inside, inches 

Per foot $0.15 .17 .20 .25 

4425R. High Vacuum Rubber Tubing. A ial extra heavy wall, purr gum tubing for air pump connection! 
filter conn* ti >ns, mercury leveling bulbs, and high vacuum work. It is air-tight, -■- tiijht, and "cli 
to inlets, outh and glass tubing Its is under 1 00 and because of the formula and method 
of curing employed will give years of sen ! only in 3' — 6' — 9' and 12' length- 
No ' A B C 

I lore, inches 

Wall, thickness, inches 

Per foot $0.20 .30 .35 

1440C. Rubber Tubing, Red Antimony, Medium Wall, Milvay Quality. Hand-made, cured in cloth, cloth im- 

pr 'ii Tln> is an antimony cured tubing which we i amend highly tor general laboratory purposes 

having a sp. gr. of 1.3. Sold only in 3' — 6' 9' and 12' lengths 

1 i meter inside, inches . . ft ft X H 

Thicknes - i if wall, inches & fe *. 

Per foot $0.10 .12 .13 .15 .20 .36 

1445C. Rubber Tubing, Red Antimony. Heavy Wall. Milvay Quality. Similar to 1440C. but with a heavy 
wall Sold only in 3' — 6' — 9* and 12' lengths 
Diameter inside, inches % A }£ 

Thickness of wall, inches A & <ft 

Per foot $0.19 .22 .25 .28 .47 

1450C. Rubber Tubing, White, Light Wall, i loth impn s sii in Besl quality seaml cine oxide cured tubii 
Sp. v;r of 1 25, Excellent for general laboratory purposes. Sold only in 3' — 6 1 — 9' and 12' lengths. 

Diameter inside, inches A 

Thickness of wall, inches A 

- Per foot... S0.08 .10 .11 .14 .15 .23 

1452C. Rubber Tubing, White, Medium Wall. Same quality as 1450C, but with a slightly heavier wall Made 
especially for Bunsen Burner u 

Diameter inside, inches . 

Thickm ss of wall, inches ^ 

Per foot $0.16 18 

1455C. Rubber Tubing, White, Heavy Wall, Cloth impression, Bi 51 quality seamless zinc oxide cured tubi 
Sp gr of 1 - z I Kcellent for I laboratory purposes. Sold only in 3'— 6' — 9' and 12' lengths 

Diameter inside, ii - , . , ^ 

Thickness of wall, inches* 

Per foot $0.21 .24 .30 .32 .37 

1460C. Rubber Tubing Expander. (Bulb expand* I For increasing bore of tubing for com slippi 

over connection tubes, etc $0.65 
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No. 1462C. 




No. 1465C. 




No. 1477C. 








No. 1505C. 




No. 1480C 



Nos. 1485C-1490C-1495C. 



C A CO. 

No. 1510C. 



1462C. Sand Baths. Deep form of sheet iron. 

Diameter, inches $0.12 



Each 

1465C. Sand Baths. Shallow form of sheet iron. 

Diameter, inches $0 10 

Each 



4 
.12 



5 

.14 



6 
.30 



6 

.20 



8 
.55 



8 
.40 



555W. Sand Paper. No. 1 abrasive, in sheets about 9x11 inches. 
Per sheet 



1476C. Scoops, Agateware. 3x5# inches with handle 

1477C. Scoops, Horn. Flat and wide, square ends. 

Lei 

Each 



10 
.90 



10 
.75 



$0.06 
.35 




100 mesh 

1485C. Sieves, Brass Frame. Same as in set No. 1480C. Diamete£ 5 ifl.^^ ^^ 

Cat. No ?0 40 60 

Mesh ""$2.00 2.20 2.40 

Each 



1488C 

80 

2.50 



14S9C 

100 

2.70 



$0.90 
1.10 



1490C. Bottom Pan. For No. 1485C sieves 

1495C. Cover. For No. 1485C sieves 

1500C. Sieves, Wood Frame. Set of five. Brass gauze bottoms; diameter, 6 inches; one each 20, 40, 60, jWand 



li HI nie-h 



1505C Sodium Capsule. According to Brownlee. Brass capsule on end of metal holder with wood handle, 
total length, 20 em. ; brass ran. rod, 1-'..- cm. x 6 mm 



cm. 
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HI' 








C A, CO- 



No. 1515C. 



No. 1520C. 



(,' 



WJCfiCC t»PiOATuS CO 



P 



No. 1525C. 



C 





t A. CO 

— ■ 



No. 1540C. 



No. 1545C. 








No. 1550C. 



Nos. 3513B-3514B. 



1515C. Spatulas, Horn. Double, with spatula on each 
nd. 
Length, inches .4 6 

Each $0.20 .30 

1520C. Spatulas, Porcelain. Double, with spatula on 
each end 

Hi. nun I. 1 " 150 195 

Each $0.30 .40 .50 

1525C. Spatulas, Steel. I 1. Kibh blade, cocoa wood 
handle. 

Length of blade, inches 3 4 5 6 

Each .... $0.35 .40 .45 .60 

1530C. Splints. Thin flat wood strips about \x\4 
inches, in full standard packages of about 

Per package $0.20 

1535C. Sponges, very soft. Sel ! quality, for 
cleaning glassware, porcelainware, etc.. ..Each $0.20 

1536C. Sponges. Same as No, IS ' but in pound 
pa< There arc 1 s to the poui 

Per pound $1.50 

1537C. Spoon. Aluminum. Li [ h, 10 ii : bowl, 
3^x2 inches $0.20 

1540C. Spoons, Horn. With spatula end, 

Length, inches 4 

Each $0.15 .25 

1542C. Spoon, Iron. Table. Tinned Iron Table 

$0.10 

1545C. Spoons, Porcelain oon on one end, spatula 
the other. 

Length, mm. . . 1_ 145 1! 

Each , $0.30 .40 .60 



1550C. Stencil, Chemistry. A flexible transparc 
plate with "cut-outs" repres - outlines of vario 

iu al nt. nsils. The ruling i dg( - i >f the obti 

v eni« - mmN - in drawing delr 

ibes Oik- edge has a metric scale for dimensi 

Recommended by prominenl b hers of chemist 

b< e its us< I drawii . s tin 

inspin - ,: " pupil, holds his attention and indui 

te thinking v ' i about 7.5x1-1 : cm.. ..$0.15 

" : 20% discount in lots of 100. 

3513B. Sterilizers. Arnold Steam, Cylindrical Form. 
For sterilizatioi am temperature — ion deg 
< 212 - I Emproved type with two i 
able pi at< d si el> quick-steaming b 
m< ile hood Requires no al burner for he; 
ing. \ very thin layer of pi at constant 
bj -i large n >ir, ca almost instant form. 
of -• mi. and as a result the action of this sterili; 
is very rapid. The steam after escaping from the 
sterilizing chamber - and returns to 
water reservoir to he used tin. Mad 
i .i\ 5 tin with cop pel tl om, I '< I but v 
out burner- 
No ,. B 

Height, insi hi - & 11 12 

I )h . insidi 10 

Each $11.50 14.00 16.00 

3514B. Sterilizers, Arnold Steam. Cylindrical Form, 
ime as ! 151 but made entirely of h< 
bed i I inplete, but without burner. 

\ 

Height, ins II 12 

Di ter, inside, inches 

Each $35.00 37.00 



; 



: s 






: -- 



■sr- 
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«mft 





No. 1552C. 



No. 1554C. 



No. 1551C. 



rtfiasrs 




r Saaroj 




r i 




No. 1557C. 



«s*^r ;^, 




No. 1558C. 



No. 1556C. 




•i i- 



No. 1570C. 





No. 1580C- 





W O- CO- J 



No. 1585C. 



No. 1590C. 




No. 1595C. 









1551C. Stopcock, Brass, for Gas- Improved form, 
with needle point regulator. The hose connection 
is serrated and will take various sizes oi rubber tub- 
ing. Threaded to tit couplings tor \ s -inch inside 
diameter gas pipe Made of bra--, nickel -plated $1.50 

1552C. Stopcock, Laboratory, for Gas. Made of 
brass, nickel-plated, with vinch standard LP. male 
thread. Ha- serrated and tapered hose connection 
for to J4-incli bore rubber tubing The large 
number (12) and sharp serrations pre\ ent tubing 
slipping off accidentally $1.30 

1554C. Stopcock, Laboratory, for Gas. Same as No. 
I552C, but with addition of elbow and flange . $2.60 

1556C. Stopcock. Laboratory, for Gas. I wo-way, 
with two Xo. 1552C stopcocks and Range $4.00 

1557C. Stopcock, Laboratory, for Gas. Three-way. 
with three No. 1552C stopcocks and flange $6.50 

1558C. Stopcock, Laboratory, for Gas. Four-way, 

with four Xo. I552C stopcocks and flange.. ..$8.95 

Iron Pipe (LP.) THREAD RATINGS, Threads cut on 

the Out Stat Of an iron pipe having an inside diameter 09 
bore of J^ inch are designated as \s inih /. P. threads. 
The actual diameter of such threads is the outside diam- 

tr "i the iron pipe, which fur %*inch bare IP is 
inch, -inch LP. \\ inch, %-inch LP. "* inch, and 
inch LP. I ', inches. Because filter ///wi/». couplings, 
atttt gas itoPcocks are used on water and gas pipes they 

are rated in LP, thread sizes. 

1570C. Stopcock. Glass. Straight 

Bore, mm 2 3 4 5 

Each $1.00 1.05 1.10 1.35 



1575C. Stopcock, Glass. Three-way. 

Bore, nun 2 3 4 

Each $1.45 2.00 2.50 

1580C. Stopcock, Glass. Four-way. 

Bore, mm 2 3 4 

Each $1.60 2.25 2.75 

1585C, Stopcock, Glass. Bent. 

Bore. mm. 1 2 3 4 5 

Each $1.00 1.20 1.35 1.45 1.50 

1590C. Stopcock, Glass. Straight, light weight for at- 
taching to burettes. Inlet tube 4-mm, bore and out- 
let tube 2-mm. bore $1.10 

165W. Stopcock Grease, Ernest's. Does not dry out 
or harden, makes stopcocks leak-proof and prevents 
plugs from sticking. Resistant to reagents; a per- 
fect lubricant for brass and glass stopcocks. 
Per tube $0.35 

1595C. Stopcock Remover. For removing stopcock 
plugs that have become stuck. In u-e the bakelite 
tip bears against the bottom of the plug! the jav 
of the receptacle against the upper edge of the body 
of the stopcock, while the slot in the receptach 
engages the handle of the plug. Turning the knob 
applies both pressure and twist to the plug, and it 

i- this combined action that make- this device SO 
effective even when plugs are badly "frozen.'' Th< 
frame is of manganese-Bronze, the screw of phos- 
phor-bronze; the knob of vulcanite: and the recep- 
tacles, four in number for various size stopcock s, 
of wood. Complete $5.00 
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Nos. 1600C-1603C. 



No. 16C6C. 



Nos. 1610C-1613C. 




No. 1614C 







No. 1615C. 



No. 1617C 



No. 3 620C. 



No. 1622C 



Supports for Burettes are listed on page 
Supports for Funnels are listed on pa : ^6. 
Supports for Pipettes are listed on page 452 
Supports for Test Tubes are listed on page 



*1600C. Supports. Iron. Rectangular ith cop- 

steel rod- 
Cat .... C 1 
/e of b - ' l A 

gth of rod. ii 
Each $0.40 .60 



1002C 

sy 2 xsy 2 

.85 



1603C 

1.40 



1605C. Supports, Iron. Rectangular base, coppered 
steel rod, with No. 1394C 

1605C ]• C 

Size of ba lx6]6 r x8 

of rod. in-. . . -18 %-20 
Outside di;.i r of 

3. 4 3 • 3, 

Each 50.95 1.40 1.70 



1607C 

5^x8/, 



1608C 
«/2-36 



3.4 : 

2.50 



*1610C. Supports, Iron. Tripod bas< ith coppered 
steel 

it. No I610C 161 1C 

rod i' % : 

Length of / A 4% 

Each $0.55 .70 



2C 

1.25 



1613C 
36 

7 
1.50 



20% discount in 



•1614C. Support, Iron. Tripod ba -inch coppered 

each < 4 and 5 incl 

diameter, and 3 clamp holder^ ..$2.25 

1615C. Support, Universal. Schellbach's. Hardv 
oil finish . $2.25 

161 7C. Support, Hardwood, Gay-Lussac's. With 
cork-lined clamp adjusta' three din 

Length i rtical rod. 16 inche- $1.75 

1620C. Support, Universal. Hardi oil finish. 

irk-lii clan .'-inch rod. Y* inch i; m- 

$2.00 

1621C. Wooden Clamp only of N For 

:th ir May be attache 

by means of a clamp holder or held in the jav. 
a burette or condenser clamp. I !. 10 

inck $1.35 

1622C. Support, Universal, Farmer. I 
metal bracket which • 

tie rack with fou- T! 

inches lo -irn or slid- 

• when lot the eco Th' 

2 incl >ng, ily nicke* 

id held in a sock ided 

it into any desired i. 'II 

'juick. easy, a nient a> $1.50 

lots of 50. 
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1625C. Test Tube Basket. Pinned wire, for sterilizing 
test tubes, etc.; square shape, 5 l / 2 inches long, 5 
inches high, 4 inches wide $1.00 



1637C. Test Glasses. Conical form with lip, ungrad- 
uated, clear white glass, 

Capacity, cc 30 60 125 200 250 

Each $0.25 .30 .40 .45 .55 




Test Tubes 



No. 1625C. 




:* 



to 



- 



=- * 




No. 1640C. No. 1646C. 



No. 1650C. 



No. 1655C. 



No. 1660C. 



No. 1665C. 



No. 1670C. 



1640C. Test Tubes. Glass, thin wall, with lip. well annealed, free from lead. Standard grade for laboratory use. 

Length, inches ] 4 5 6 6 6 7 8 

Diameter, inches y 2 ; , 1 % 1 

Per dozen $0.25 .27 .30 .32 .35 .50 .65 .75 

Per gross 2.50 2.70 3.00 3.15 3.50 5.00 6.50 7.50 

1645C. Test Tubes, Assorted. Satin- a> \<». 1640C, assorted sizes from 3 to 7 inches. Per doz $0.40 

1646C. Test Tubes, Pyrex Glass. Thin wall, with rim. li ', discount when ordered in original package. 

Length, mm Km 125 150 150 

Diameter, iiim 13 15 16 18 

Number in original package 1008 1008 840 840 

Each $0.04 .05 .06 .07 

1650C. Test Tubes, Graduated. <,la>s. thin wall, with lip. 

I pacity. cc K) 

( Graduated to, cc 1 '10 

Each $0.40 

1655C. Test Tubes, Ignition. Hard ulass, thick wall, without lip, round bottom. 

Length, inches 4 5 

Diameter, inches . . . }/ 2 

Per dozen $0.75 .90 

1660C. Test Tubes, Ignition, Pyrex Glass. Thick wall, without rim, for combustion and ignition purposes, 
lo'r discount when ordered in original carton-. 

Length, nun ltMl 

Diameter, mm 14 

No. in original carton 60 

Per dozen $1.20 

1665C. Test Tubes, on Foot. Glass, thin wall, with lip, 

Length, inches 4 

Diameter, inches • . • Vz 

Each $0.15 

Per dozen 1.50 

1670C. Test Tubes, Side Arm. Glass, with lip. 

Length, inches 



125 

16 

600 

1.44 



.16 
1.60 



:: 

600 
.09 

20 

1 10 

.45 



1.10 



150 
20 

W,ll 

2.40 



i 

.20 

2.00 



200 
2? 

3<>0 
.15 

30 

1 5 
.50 

8 

1 
1.50 



200 

2^ 

360 

3.60 

8 

1 

.25 

2.50 



6 

Diameter, inches 

Each $0.13 

Per dozen 1.30 



8 

1 

.18 

1.80 
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Test Tube Supports 




No. 1675C. 




No. 1685C 




No. 1690C 







No. 1695C. 





No. 1700C. 



No. I703C. 



*1675C. Test Tube Support, Hardwood. With heavy | 
basi and pins For six $0.45 

: 1680C. Test Tube Support, Hardwood. Same as No. 
165 ' with ten drying pins. I or ten tubes $0.65 

1685C. Test Tube Support, Hardwood. Heavy base, 
ten holes for ^.jnch tubi two for 1-inch tubes, 
ten drying pins and groove in base for draining or 
holding stirring rods etc $0.75 

*1690C. Test Tube Support. Hardwood. With two 

shelves and six drying pins. For 1.5 lest tubes. .$0.65 



1695C. Test Tube Support, Hardwood. Same as No. 
1' C, but for twenty-five test tube-... $1.10 

1700C. Test Tube Support. Metal. Stamped steel, 
black - eled, with seven drying pii - For four- 
teen test tul I. - . $0.65 

1703C. Test Tube Support, Wire. The "double-* 

Hon holds even the smallest tubes vertical. 
The frame is of hi -inch wii making the sup- 

port verj -i- and rigid. Tinned-after-makii 

provides a heavy protective coating, sold- all 

1 materially ii the 1 

upport. Will hold 32 tubes up to 1 in< 
diameter. I inches high. . . $1.00 



20% discount in lots of 50. 
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Thermometers 
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CHICAGO APPARATUS CO. 
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CHICAGO APPARATUS CO. 

No. 1825C. 




1 



1780C. Thermometer Reading Device. Convenient 
for reading closely graduated thermometers, and tor 
stimating fractions of divisions. Powerful magnify- 
ing lens in nickel silver mount with adjustable clip- 
tor thermometers 6 to 16 nun. in diameter $3.00 




No. 1780C. 



*1805C. Thermometers, Engraved Stem. Centigrade. 
Diameter of stem about '., inch. Graduated in 1° 
divisions. 

Cat. Xo 1805C 1806C 1807C 1808C 1809C 

Range, deg. C— 10 to 110 0-150 0-200 0-250 0-360 
Length, inchi 12 12 1-1 l-l 1-. 

Each $1.00 1.20 1.35 1.50 1.75 

*1815C. Thermometers. Engraved Stem, Fahrenheit. 

Same as No. 1805C, but graduated in Fahrenheit 
scale, in 2° divisions 

Cat. Xo 18151 1R16C 1817C 

Range, deg. J 10to220 30to400 30to650 

Length, inches 12 14 1-. 

Each $1.00 1.35 1.75 



1825C. Thermometers, Engraved Stem, 
Same a- Xo. 1805C, bul with double scale. 

Cat. No 1825C I826C 

Range, deg, ( —10 to 1 10 to 200 

Range, deg F in to 220 30 to 400 

Each $1.25 1.60 



F. & C. 

1827C 

II to 
30 to 650 

2.00 



B 


' 


D 


(1-1(1!) 


0-100 


0-2O0 


1 5 


1 1(1 


l s 


16 


24 


24 


5.00 


6.25 


6.25 



1828C. Thermometers, Engraved Stem, Centigrade. 
Solid stem with fractional divisions. For general lab- 
oratory work not requiring the highest degree of 
precision. 

Xo A 

Range, (leg. C 0-50 

Subdn i-i. ms, deg. C. . 1/10 
Length, inches .... 15 

Each $4.75 

::: 20% discount 



3525B. Thermometer, Clinical, One Minute. First 
grade, with magnifying tube, in hard rubber 
casc $1.50 

1829CA. Thermometers. Engraved Stem, Centigrade. 
Filled with nitrogen above the mercury. Sealed for 
total immersion. Diameter, about 7 nun.; length, 

about 4n cm. Range 0-360° C, in P divisions." 

Accuracy about \'\ . . $3.00 

1829Cb. Thermometer, Engraved Stem, Centigrade. 
Same as No. 1829( A. but with range 100-500 (".. in 
2 divisions. Diameter, about 7 mm.; length, about 
40 cm. Accuracy about 1%. Suitable for intermittent 
use onfo at temperatures above 450 </.. because of 
the tendenc) of the glass to -often at higher tem- 
perature-. Each $5.00 

1829Cc. Thermometer, Engraved Stem, Fahrenheit. 
Same as No. I829( A. but with range 200-750° F., in 
5 divisions. Diameter, about 7 mm.; length, about 
40 em. Accuracy, about 1% $3.00 

1829Cd. Thermometer, Engraved Stem, Fahrenheit. 
Same as No. 1829CA, but with range 200-000 F.. 
in 5" divisions. Diameter, about 7 mm.; length, about 
40 cm.; accuracy about l'i Suitable for intermittent 
use only at temperatures above 750° F.. because of 
the tendency of the glass to soften at higher tem- 
peratures .$5.00 

1829Ce. Thermometer. Engraved Stem, Centigrade, 
Low Range. For low temperatures. Alcohol filled. 
Range minus 50 to plus 50 C, in 1 5° divisions. 
Diameter, about 8 nun.; length, about 30 cm $4.00 

1829Cf. Thermometer, Engraved Stem, Centigrade, 
Low Range. For low temperatures. Toluol filled. 
Range minus 100' to plus 50 : ( "., in 1 divisions. 

Diameter, about 10 mm.; length, about 30 cm. $7.00 

1829Ch. Thermometer, Engraved Stem, Centigrade, 
Low Range. For very low temperatures. Pentane 
filled. Range minus 200° to plus 20° C, in 1/5° 
divisions. Diameter, about 10 mm.; length, about 
3S cm $14.00 

in lots of 50. 
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No. 1847C 













No. 1849C. 



No. 1870C. 



No. 1875C 








No. 1880C. 



No. 1885C. 



No. 1895C. 



*1830C. Tongs, Crucible. Double bent. Brass. Rivet- 
ed joint; length, 9 inches $0.30 

*1835C. Tongs, Crucible. Double bent. Bras,. Nickel- 
plated, riveted joint; length. 9 inch* $0.40 

♦1840C. Tongs, Crucible. Double bent Steel. Riveted 
joint; length, 9 inches, Parker rustproof finish $0.25 

*1845C. Tongs. Crucible. Double bent. Steel. Nickel- 
plated, riveted joint; length, 9 inches. $0.40 

1847C. Tongs, Steel. Double bent. Forged with box 

joint, nickel-plated, 9 inches lony. Superior 

quality $1.50 

1849C. Tongs. Beaker. Craig's. For handling any size 
beaker from 50 to 2000 cc. ( If rigid steel rod, nickel- 
plated, with rubber covered jaw 
Length, 9 inches $0.60 

1860C. Tray. Glass, Heavy. Depth, 1 ' !• inches. 

No v B C 

Size, inches 4^x5 SHxB'A - -.1" 

Each $0.35 .50 1.00 

1865C. Triangles, Iron Wire. Twisted, hut not cov- 
ered. 

Length of side, inches 1 1 / 2 1 1 < . 

Each $0.08 .08 .08 



1870C. Triangles, Pipestem. Iron wire, covered with 
plain pipestems. 

Length of side, inside, inches... 1 2 

Each $0.12 .12 



.12 



1875C. Triangles, Pipestem, Raised Centers. Iron 
wire covered with raised center pipestems 
Length of side, inside, inches 2 V/ 2 

Each $0.15 .15 15 

1880C. Tripod, Iron. Finished in black japan, with 
three easily removable leg-. Height. .x\ s inch 
Outside diameter, inches 5 6 8 1" 

Each $0.45 .55 .80 1.00 

1885C. Tripod, Iron. Same a^ No. 1880C, but with 
Concentric Riim- 
1 'utside diameter of 

tripod, Inches . ; 6 8 10 

Cumber of rings 2 3 4 5 

Each $0.55 .75 1.25 2.00 

: 1890C. Tripod, Iron. Finished in black japan. For 
use with alcohol lamps. Outside diameter. 4 inch. 
height, 5 ; . 1 nc lie- $0.35 

1895C. Tripod, Iron. Finished in black japan With 
adjustable lamp bracket. For use with alcohol lam| 
Outside diameter. 5 inches- neight, 8\s inches $0.80 

1900C. Lamp Bracket Only, of \'o. 1895C Will (it 
tripod* 4 and 5 inches in diameter $0.40 






■ 20% discount in lots of 50. 
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No. 1925C. 





No. 595B. 




No. 1930C. 




No. 1912C. 









No. 1935C 




/\ 




U 






No. 1960C. 



No. 1965C, 



No. 1940C. 



1905C. Trough, Pneumatic, Galvanized Iron. Heavy. 
with sliding shelf and overflow, 5x9x12 inches. .$1.25 

191 OC. Trough, Pneumatic, Galvanized Iron. Stu- 
dent's si/e — 4 1 _.\7xlU inches — with sliding shelf and 
overflow. Far more durable and serviceable than 

the old style. Japanned tin trough $0.80 

S95B. Troughs, Pneumatic, Glass. Made of heavy 

clear flint glass. Excellent tor lecture purpos< 

Mav also be used as aquaria. 

\o \ H r 

I ap icity, liters i 

til.m1i. cm. 25 

Width, cm 12 IS 1" 

Height, cm 12 15 1" 

Each $2.50 3 50 4.50 

1912C. Beehive Support. For use with pneumatic 
troughs, for supporting inverted bottles in which 
LS is collected. Marie of /inc. 3 inches in diam- 
eter $0.65 

1915C. Tubes. Connecting, Brass. T-shape 

Cat. So ] IS 

imctei i outside, inches 

Approx. I< ngth of arms, inch*- ' s i 

Each •■ 80.35 .45 

1920C. Tubes, Connecting, Brass. Y-shape. 

Cat. No ! I - ,c 

Diamel r, outside inches W 

Approx. lcnRth of arms, h " 

Each SO. 35 45 

1925C. Tubes, Connecting, Glass. T-shapc 

I it. No. . . 1925C 1926C \927i L92 19 

Diameter, outsidi . mm. ... [0 12 

Ai ik'th of arms, nun. SO 60 100 

Each $0 15 .16 .17 .18 .20 

1930C. Tubes, Connecting. Glass. U-shape. 

. a t, S* 1930C i" 1W2C L9J3C 19 I 

Diameter, mm ... 5 29 . ] " 

Appi ■ SO S 100 

Each $0.15 .16 17 .18 .20 



1935C. Tubes, Connecting, Glass. Y-shape. 

( ,t. \ i 19J5( I936C I ■ I 19. I 1939C 

I >iam< ti i. outsid* . nun 5 8 10 \ 2 

Approx. Igth. ol - mm. 50 I 75 100 

Each $0.15 .16 .17 .18 .20 

1941C. Tubes, Connecting, Lead. Y-shape. Outside 
diameter, 8 nun.; inside diameter, 5 mm.; length of 

arms. 38 nun $0.40 

1940C. Vapor Density Apparatus. Victor Meyer, 
complete with outer jacket of glass, 25 inches long 
by l'j inches in diameter; inner tube of glass, 33 
inches long; without tcsl bottle $3.00 

1945C. Bottle, small, glass stoppered, for use with 
No, 1940C $0.50 

1950C. Inner Tube only for Xo. 1940C, with side 

arm $1.25 

1955C. Outer Tube only of Xo. 1940C 1.50 

1960C. Watch Glasses. Well annealed, with edges 
mound smooth 

Diameter, inches 1 > _. 1 2 3 

Per dozen $0.40 .50 .60 .75 

Diameter, inches 3 4 5 6 

Per dozen $1.00 1.10 1.50 1.80 

1965C. Watch Glasses, Syracuse. Plain, outside di 
ameter 65 mm., inside diameter SO mm. ( Irooved 
underneath to facilitate stacking. Per dozen. . . .$1.20 

1970C. Watch Glasses, Syracuse. Same as No. 1%5C, 
but with beveled surface ground for writing. 
Per dozen $1.50 

1975C. Watch Springs. For burning in oxygen, ft 
inch wide. 12 inches long Per dozen $0.25 
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No. 1980C. 



No. 1990C 



No. 1995C. 





No. 2000C. 



No. 2010C 



Water Baths 

1980C. Water Baths. Polished i opper. tin lim d, 
with concentric coppei ri gs and cover, handles and 
steam escapi 

I >ia met* r, inches , 4 5 <> 8 

dumber of ring s 4 6 

Each $1.45 1.75 2.25 3.75 

1990C. Water Baths. Same as No. 1980< . but with 
constant water level. 

Diameter, inches 4 6 s 

Number of rings 4 5 6 

Each $2.50 2.75 3.50 5.00 

1995C. Water Baths. 1 \ L ■ ],, «1 copper, tin lined, 
with concentric copper rings and cover, handles and 
steam i a w ell as i xtra copper p< i f orate cl 

plate for test tub* 

Diameter, in< he - 6 

Jumbei "i tu 1m holes in plati 12 is 

Each $5.00 8.50 

2000C. Water Baths. Rectangular. Polished copper, 
tin I"" d with i i rings and m i ov< 

stop* o< k for draining | wat< r level n gula* 

\\ ith extra shed iron bottom and support* d on four 
deta< hable legs Si ■ 14x14x5 inches deep Four 
Opening - in< hes in diam< h $21.00 ' 

10% discount 



2005C. Water Baths. Rectangular. Same as N 
2000< , but with coil to be heated 1>\ steam. .. .$30.00 

2010C. Water Baths. Electrically Heated and Con- 
trolled. Concentrii Ring type. Heavy copper, tinned 
on the inside; sid< nd bottom covered on ou 
with thick insulating matrn.il to prevent ra- 
A snap switch, controlling pan oi the heat units, is 
provided tor rapid changes in temperature of bath, 
Pilot light indicates when currenl is "n or oil. Top 
has four 5-inch openings, Inside dimensions I4x- 
14x5 im hes de< p 

Furnished complete with 4-inch iron stand and 
cent <!• thermometer. 'In ordering specify vol 
age of electi urrent on which apparatus is to 
be used) $100.00 

2015C. Water Baths. Electrically Heated and Con- 
trolled. Concentric Ring type, i-ral con- 
struction a- No. 2010C. tnside dimensions 9 
inches deep. I' fable top has h, one 4 
inch and two 2) 5-inch openings. 

1 un ished complete, with centigrade thernn 
'In ordering spe< voltage of electric current i 
which aratus is to be us< d) $69.00 

in lots of 12. 






2020C W 
trolled 

' 
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GRMOSTAT 
PILOT LAMP 

Bating UNfT 



No. 2020C. 



2020C. Water Bath. Electrically Heated and Con- 
trolled. Constant temperature. Inside dimensions 
9x9x5 inches deep. Heavj copper, tinned on inside 
and covered on outside with thick insulating material 
to prevent radiation. Heat units arc placed in metal 
tubes at the bottom of bath, and a pencil type 

thermostat is installed parallel With the heat Units 

for tlit regulation of the temperature. Pilot lamp 
indicates when current is on or off. Snap switch 
COntroU part of the heat units for the purpose of 
char, the temperature of the bath from 37J4 ( 

to 5 ( . if such change should be desired. 

i urmshed with two Xo. 2045 C test tube racks, 
each having a capacity of 48 test tubes 3xf$ inch 
in sizL. Maximum current consumption, 2 l % am- 
peres. <In ordering &pecifj electric current on which 
apparatus is to be used, mentioning voltage, whether 
direct or alternating, and if alternating, the number 

of cycles) $65.00 

2025C. Water Bath. Gable Type. Electrically Heated. 
Made from heavy copper, tinned on the inside; the 
sides and bottom of the baths arc covered on the 
outside with a thick insulating material to prevent 
radiation. As will be seen from the illustration, the 
baths are equipped with hinged gables, ;i- a prot< i 



tion from dust and to minimize the evaporation of 
the water, permitting the condensed water to drip 
back into the hath. The test tube racks furnished 
have a capacity of 20 test tubes of 4x% inch size. 
I ach pair of hide-. i> numbered consecutively from 
1 to 10. 

A pencil type thermostat provides for regulation 
of the temperature. A pilot lamp indicates when the 
i urrent is on or off. Snap switch controls part of 
the heat units, for the purpose of changing the tem- 

rature of the hath from 37J4° G to 56 C. if 
such change should be desired. 

i On order- for electric water baths specify electric 
current on which apparatus is to be used, mention- 
ing voltage, whether direct or alternating current. 

and if alternating, the number of cycles.) 

I at No 2025C 2028C 

\*o. of racks 4 U 

Length, inches \l\ \ 19% 

Width, inches 1" 10# 

Depth, inches 6 6 

Stand, height, inches 4 4 

Max. current, amp 2] j l x A 

( apacity, tubes 80 120 

Each $85.00 105.00 










No. 2025C. 
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Nos. 2065C-2070C. 



C.ACO 
No. 2045C. 




CHl&ALD APPARATUS CO PAT. APPLO. FOB 

No, 2033C. 



C A. CO. 

No. 2050C. 




No. 2075C 






2033C. Water Bath. Electrically Heated. ( ..nvi.nu 
temperatun I 01 of .1 cylindrical, tinned 
per bath with ii dimensioi s (i " diam. x 4" 1 
together with Russia iron base 4" high. Furnisl 
with tesl tube rack with 28 tabulations, inch in 
diameter. Heating unit coi of an trii heat- 
ing disk 5" diam _■" thick, with pni.il type 
thermostat, pilot lamp, 1 01 ' and plug. imum 

currenl consumption, 1 ampere (In ordering sp< 
electric current on which the apparatus is to be 1 
mentioning voltage, whether direct or alternatii 
and if alternating, the number of cycles) $46.00 

2035C. Water Bath Only oi No 20331 10.00 

2040C. Electric Heating Unit Only of No 2 I 36.00 

2045C. Water Bath Test Tube Rack. 9 \x2*/ z 

in< hes high ; height overall, 8 i de 

nick* led brass, with adjustable supports for 
pending in bath, and furni >hed with two she! 
show n in illustrate »n, ( !apa< itj I ' I tubi 
3x}{ inch . . . . . .$5.50 

2050C. Water Bath Test Tube Rack. Stai 1 U. S 

\nii\ type. * apa< itj , 20 t< -1 tubes, 4 inches l»\ 
inch in - 1 < M ade fron p< Wished cop and furn 

hed with two shelvi is shown in illustrati 
Each pair of holes 1- numbered 1 cutivel From 
1 to 10. 1 Hmensio'ns of rai k, 10| in< hi b) 2\ j 
inches by 4 . inches $3.00 

2065C. Wire Gauze. Brass. 20 mesh, in squares, for 
use under di 

Si/« . inch* - 11 5x5 12x12 

Each $0.12 .15 .25 .65 

Per dozen 1.20 1.50 2.50 6.50 



2070C. Wire Gauze, Iron Galvanized, Milvay. Extra 
strong long-ser gauze squares. Made from N 

26 gaugi galvanized iron wire woven to 16 mesh. 
Will supporl more v it with less than lighter 

and finer mesh gauzi Remarkable flai 
n sistani e -3 times tinned iron wire gauze — 4J£ tin 
plain iron win gau 

Size, mm hes 4 -.5 '»x6 12x12 

Each $0.05 .07 .10 .30 

Per dozen . .50 .70 1.00 3.00 

2075C. Wire Gauze with Asbestos Center, Milvay. 

I ctra -trong long-service s< s with long-fiber 
.1 -h. ^t..^ ■ dded ni thi the 
pi 1 ■>> thod. I his method was origin; 

h\ us more than fifteen It enabled, I 

the first time, th< fabric; 1 oi a product sup 
ti 1 the asbestos pa >te 1 ei ^ r gauze then st 
Mih offers a further improve ment — a stron 

er, stiffer and more durable supporting e for 

tli liter. It is made From 26 gauge gal- 

■ ■■ d 11 1 >n w ire woi to 16 mesh. It offei - the 
follow ■ 8 to l- mesh 

mploj ed. 

It prevents the flame from striking through and 
burning abi the gauzi It supports more weight. 

I I has gr< flan 1 1 nuch longer 

It di m - not unrai el at ti v -» n pl< s 

Fi ir - ■ imparatn e ti si Fn e on applii ati< 

e, inches 4\4 *5 

1 )i.r 1 • r, asbesto r, inches ^A 

Each $0.10 .12 .15 

Per dozen 1.00 1.20 1.50 
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IMMEDIATE DELIVERY OF 

CHEMICALS 

OUR stock of chemicals is most complete and because we carry 
all of the standard size packages on our shelves in large quan- 
tities, we are in a position to offer immediate delivery service on 
orders placed with us. Also, our stock is so arranged that a minimum 
of time is required for filling and dispatching orders. Further, be- 
cause of the quantity and quality of chemicals we handle, the pur- 
chasing of your chemical needs from us assures you, in addition to 
prompt service, economy and satisfactory supplies. We have never 
used paper bags in packaging chemical, all of our packages being 
cither bottles, tins, or wax-lined cartons, the latter being used only for 
dry technical chemicals. All C. P. chemicals are in original bottles 

bearing the manufacturer's label. 
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Chemicals and Reagents 



ON this and succeeding pages, we present a carefully compiled and comprehensive list of chemicals, stains, 
solutions, test papers, volumetric solutions, etc., th.it we carry in stock for immediate delivery. The 
quality technical chemicals that we handle have given the utmost satisfaction for over twenty-two years, and 
as heretofore they are carefully selected from the leading American and foreign manufacturers; thus represent- 
ing the best the market affords. 

The term C. P. has been used very indiscriminately by many to designate goods of a somewhat higher 
quality than the ordinary commercial grade. We apply the term C. P. only to such goods as are suitable for all 
general analytical purposes where practical freedom from chemical contamination is essential. All of our C. P. 
chemicals arc furnished in the original manufacturer's package and with the label of the manufacturer show- 
ing the purity of the chemical contained therein. 

As far as possible we supplv Baker & Adamson C. P. chemicals. The Baker & Adamson Company is a 
d. vision of the General Chemical Corp. and have gained an enviable reputation for quality. To their guar- 
antee of quality we unconditionally add our own guarantee that any chemicals purchased from us will be en- 
tirely satisfactory in every respect. 

The C. P. chemicals that we cannot procure from the Baker & Adamson Company are those of standard 
manufacturers and as in the case of B. & A. chemicals are likewise supplied in the original packages of the 
manufacturer. 

\C r e have priced our chemicals only in the size packages which we regularly carry in stock. Because of 
quantity production the buving of chemicals in these standard packages represents real economy and we can 
also ship orders without delav from our large stock. The prices indicated are correct at the time of printing and 
are subject to market changes without notice. All of our prices include containers except in the case of carboys 
and ten bottle acid cases. These are charged at actual cost and arc returnable for full credit when shipped to us 
in good condition, transportation charges prepaid. 




Prices include container. 
No quantities smaller than those priced will be sold. 

1 oz. 4 oz. 1 lb. 

Ac*«mlde cry*, pure «••«• «•••• »••• 

Acetanilide powd., U. S. P • - * . 

Acetic Anhvdride (Acetic oxide) Pure ••" '11 Via 

it « .. u Q p .3d .55 I.OU 

Acetone, U.S. P ../...". ;g g 

Acetyl Chloride..! 45 ' 85 2M 

Oxide — see Acetic Anhydride ._ ._ 

Acid Acetic 30% C. P. '" TZ 

" 99—99.5* i < ilacial pure " " « *~n 

u 99—99.5', " C. P •" • /0 

« - Anhydride-see Acetic Anhydride 3 _ ^ ••• 

• Anthran.l.c refined 25 4Q , l5 

:; Araemc dry tech . . 30 .50 1.50 

i V u -20 .30 

I! Araenoue powd. gc^ _ 20 AQ 80 

lamp U.S. P.'.'.V. \\ -Jl ,'U 

" Benzoic from Toluene U.S. P f V> **JJ 

u a •< " r P .JO ,7U ^.JU 

„ D . , ,- Q ,. 20 .30 

" Boric cryst. U. b. I 20 ,= 65 

" powd. U.S. !' - 20 ^ 7" 

« » Anhydride (fuMdj: » .70 MHj 

u .. ■• ■• nowd 

D , lmlull P ° 30 .55 1.65 

' Butyric 1 35 70 2 15 

M absolute pure ?0 60 

" Carbolic white cryst. V. S. P. ._ " ' 

•• loose cryst. C. P - 20 Vi *• " 

liquid U.S. P • ,- ^ i'S 

« Chromic (Chromium Trioxide) 9s, tech g .ao 1-g 

s.V, cryst. pure... .30 .70 I.55 

C. P is /0 2I " 



5 lbs. 



$2.25 
3.00 



1.55 
2.00 
2.60 



1.25 



1.25 
1.25 



2.60 
4.50 
2.60 












■ 






I 
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Prices include container. 
No quantities smaller than those priced will be sold. 



I"/ 4 oz. 1 lb. 



• • 

n 

.. 

ii 

44 
• • 

• • 

u 

a 

u 

• • 
.4 
4. 
u 

.4 
.. 

U 

.. 

II 
u 

*i 

u 

.' 
a 

»» 

44 



• 4 

CI 

fl 

4. 
t* 

•• 
• 4 
44 

•4 

• 4 

■- 



Acid Citric cryst. I S. P 

" C. P. 
Cresylic — see Cresol. 
Dichloracetic 

Formic 25 ( , tech 

" 50',. pure." 
<<' , te, I, 
B6 '.mi-. C. P. 

Gallic i rysl I S. I' 

Gallic C. P. 

Hydrobromic M% I S. P 

34' | pilf 

Xi\ C. P. 
Hydrochloric tech 

1 in il. carbi 



;, ii,. 



H 
li 

it 
it 
.. 
(I 

44 

) > 

" 

44 

. • 
ii 
4* 



$0.20 
.25 



• 4 



' • 



4. 



> > 









u 









(Carboy extra an I rel urnable 5.00 
Sp. Gr. I 20 C. P. 

i 20 C. P. I tse of 10x6 lb. bott*es8.75 
< a$e and Bottles extia and returnable 5. So 

i 20 C. P. Ill lb. carboj 

1 trboy i rtra and returnable 5.00). . . . 
Hydrocyanic, diluted 2% \ S. p 



•4 

it 






44 



Hydrofluoric, 52* , tech in i n bol 

l-', C. P. ' 
Hydrofluosilicic, tei h. 

C. P. • 

Hydroiodic l<i' , dilute 

i.v, C. P. 

Iodic, ( r\ Si pure 

anhj dride 
Lactic, U.S. P 7.V , 
Lactic I S. P. s.v , 

(-. P. s.V, 

Maleic 

Malic 
M a Ionic 

Meta Phosphoric Stick et \. i I Phospl orii Stii 
Molybdic, 85' , C. P. 

\ 1 1 1 1 • lii* I « C. P. 
Monochloracetic crysl i ur< 

" C. P. 

Mucic 

Muriatic- i i \, id Hydrcx hiorii 
Nitric, tech 

" 130 IN . irboj 

(Carboj i tnd returnable 5.00 

sp. i I 12 C. P. i ts< ol L0x7 lb bottles 15.00 
(Case and Bottles < ar.d returnable 5.56) 

sp. gr I 12 C. P. 135 lb. i irboj 

I arboj extra and returnable 5.00) 

fuming white I 50 tei Ii 
" i 50 (.. P. 

red I til) ic, | 

" I lilt C.I'. 
Oleic, tei Ii 

" clear U. S P. 

Osmic Anhydride, ■ rysl 



.25 
.55 
.35 
.40 
.35 
.45 

.35 

.60 
1.25 
1.85 

.25 
.30 
.35 

.40 

.35 
1 .50 



.35 
.45 

.30 
.35 

40 



■ • 



ii 



Oxalic, crysl tei h 
' ( P 

Anhyd.G. P. 

Palmitic, tei Ii 

Perchloric, sp. gr. 1.12 10 i ure 

„ 1.64 195 C. P. 

Perosmic- ,. \, | ,,_,,,„ A|l|l . 

Phosphomolybic . ( . p. 

solut I", 



.20 
.30 
.30 

.30 
.40 



1.00 

.30 



SO .35 
.50 



.40 

.(.(I 
.70 
.70 
.80 
.60 
1.60 



.50 
.60 
.70 
1.00 
.95 



.90 

1.15 
.50 
.65 

1.20 



.25 
.30 



20 

.40 
.65 
.70 
.60 

.K5 



$1.00 
1.30 



.60 




. ■ 


.20 


.35 


.60 


.25 


.40 


.75 


.25 


.35 


.70 


.25 


.40 


.80 


.30 


.50 


1.25 


.25 


.50 


1.40 


.30 


.60 


1.65 


.20 


.35 


.60 


.30 


.65 


1.35 


.35 


.60 


1.50 


. 


■ • 


.45 



.55 



.65 

1.10 
1.40 
1.25 
1.85 
1.50 



1.30 
1.50 
1.75 
3.00 

2.75 



2.50 
3.50 
1.35 
1.60 



.55 



■ • 



■ 



1.00 
1.15 
1.40 
1.50 

.55 

.60 

1 

.35 

.80 
1.80 
2.00 
1.60 
2.60 



7 lb. 
7 lb. 

7 II, 
7 lb. 



' on. 
i .in. 



$2.50 



61b. 1.15 

peril. .05 



6 lb. 1.60 



per lb .11 



7 lb. 1.70 
per lb. .1 1 



• 70 7 lb. 2.50 



per lb .17 



.75 2.00 



3.50 
4.50 
6.00 
6.50 



3.75 
7.25 
1.50 
3.75 








Sua 


1 1 


Sulpl 


II 


Sulp 


.. 




u 
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II 


Sulp 
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Prices include container. 
No quantities smaller than those priced will be so 



Id. 



M 



Acid Phosphoric Anhydride. . . . cajc 

Meta l fecial Sticks '.'.'.'/.'.'.'.'.'.','.['..'.[ !!!!!!!!! 30 

Ortho So' , pure ir 

u 85% c. p. ....::::::::::;:;;;■ £ 

Phosphorus, ciyst 45 

Phosphotungstic, cryst. C. P. \* 

10%solut 30 

Phthalic Anhvdride pure ?s 

<-*■ r. ^0 

Picric pure 1092 water added u\ 

u C. P . ,5 

Propionic ">= 

Prussic — see Acid Hydrocyanic 

Pyrogallic cryst. ISP 15 

Pyrogallic kesub. U. S. P *4 ft 

C. P. # 50 

Pyroligneous pure 

Rosolic 1 kit 

Salicylic U. S. P 20 

cryst. C. P ; 25 

Selenous cryst. C. P. I^q 

Silicic pure 20 

" precip. C. P ; 25 

Stearic lump tech 

" U. S. P 

u powd. u. s. p ...!!!!!! 

Succinic cryst- pure in 

u c. p ; 40 

Sulphanilic white cryst m 

c. p :::::::;:::;: *.4o 

Sulphuric tech 

" 180 lb. carboy 

(Carboy extra and returnable 5.00). . . 

SD. gr. 1.S4C. P 

u " 1.84 C. P. case of 10x9 lb. bottles. 12.75. 

(Case and Bottles extra and returnable, 5.50) 

sp.gr. 1.84 C. P. 178 1b. carboy 

(Carboy extra and returnable, 5.00) 

fuming, 13', SO*, C. P 

" 30<; SO:,. C. P. 

" 60% so 3 , tech. . ;;;; 

Anhydride, ldb. bottles onlv 

Sulphurous, 5-6%, G. P. 

Anhyd., 6-Ib. cylinders with valve top, 7.50 

Tannic, tech. Powd. (Tannin) 20 

U.S. P , 25 

Soluble, C. P .35 

Tartaric, cryst., U. S. P 

C. P 

powd., C. P. 

Trichloracetic, cryst., L . S. P. . 
Tungstic, tech 

" C. P. 

Uric (Uric Oxide) '.'.'..'..'..'..'..'.'. 

Valerianic Trihydrated (iso). . . . .60 

Yanadic, Anhydride, C. P 1.39 

Aesculin 

Agar Agar, white shreds 35 

gran 40 

M Bacto 

powd .45 

N utrient Bacto .... 

Albumen, from blood .20 

.25 

.30 
Alcohol Ally 1 

Amvl (Fusel Oil) 

(iso)C. P 

Tertiary — see Amylene Hydrate 

Benzyl .30 

Butyl normal pure .25 



1 oz. 4 oz. 



a 
u 

»• 

.. 
u 
u 

II 
II 

«« 
• • 
II 

n 

'• 

u 
u 
II 

.. 

44 
<( 
II 
II 
II 
4t 
If 
II 
»• 
tt 
II 
44 



ti 
ii 

<4 

N 

ii 
44 
(4 

tt 

.* 
ii 

II 

.. 

ii 
4« 
II 
44 
44 
(4 
i< 
44 
41 



41 

41 



44 

44 

44 

ii 
44 
44 
41 



44 



tt 



44 
44 






.20 
.25 
.39 
.50 
.50 
.60 
.95 



44 

ii 



$0.70 

.60 
.45 
.55 
1.25 
1.65 
.70 
.40 
.59 
.60 
.70 
.55 

.80 

.95 

1.20 

.25 

.35 
.55 

3.20 
.49 
.50 
.25 
.30 
.30 
.75 

1.15 
.80 

1.00 



■ • 1 . 



.35 
.55 
.70 
.35 
.40 

1.35 
1.25 

1.65 



(4 
II 



.. 






eggs, cryst 

[K'Wtl 



44 

44 

II 
14 



II 



.85 
.20 
.25 



.90 

1.20 

1.50 

1.30 

2.50 

.50 

.K0 

.85 

• 

.40 
.70 

. . . . 

.70 
.50 



1 lb. 

$1.59 

1.50 

.65 

1.00 

3.75 

2.00 
1.10 
1.40 
1.75 
2.10 
1.50 

2.60 

3.10 

3.50 

.50 

.80 
1.25 

• • * • 

1.15 

1.50 

.45 

.60 

.65 

2.25 

3.25 

2.25 

3.00 

.45 



55 



• • > 1 

.90 
1.10 
1.00 
1.60 

.65 

' .85 
1.55 
1.95 
.80 
1.15 
1.25 

3.75 
5.90 



2.50 
3.50 
4.75 
3.75 
8.50 
1.25 
2.50 
2.70 

1.00 
2.10 

• 

2.50 
1.25 



5 lbs. 
3 lb. $3.30 

2.95 

2.00 

9 lb. 1.25 
per lb. .05 

9 lb. 2.25 

per lb. .11 

9 lb. 5.50 
9 !b. 6.00 
9 lb. 5.25 

2.00 
3.50 

lOGni. 7.50 






V 



>>: 



M 



*-« 



V 



m 
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CHICAGO APPARATUS CO. 



tMUray 



Chemicals and Reagents 



Prices include container. 
No quantities smaller than those priced will be sold. 



HK*' 



Alcohol Caprvl pure 

Ethvi denatured 95 pi .40 qt. .60 ] ■> gal. .90 1 gal. 1.35 
Denatured absolute W-UHV , pt. .50 qt. .75 \ { i ,1. 1.10 1 ga!. 1.75 



1 oz. 4 >>/ 
$0.90 $3.00 



1 lb, 



5 lbs 



.. 



(NOTE WE DO NOT SELL PURE ETHYL ALtX)HOL) 



II 

• • 
II 






.. 



i * 

u 



.• 
II 
II 
II 

II 
II 



II 



• • 



. . 






'• 



.. 



II 



.4 



II 
II 

it 



Methyl tei h. pt 40 qt. .60 \ > gal. 1.00 l gal. 1.40 
Acetone tree C. P. 
Absolute synthetic pt. .50 qt. .75 ^ gal. 1.40.. 

Propyl normal pure. 

(iso) C P.. 
Wood set- Alcohol Metlnl 
Aldehyde Acetic :><»' | 

Ammonia i t\ st . 

( Sinnamic 

Alizarine dr> - • Aniline Dyes 

Paste about 20' j 
Alkanet Root ground 
Alloys fusible F 3 M I' about 95 C 

" W I's M. P about 60 ( 

Devarda's foi re luct ion . . 
Alphanaphthol — see Naphthol Alpha 
\lphanaphth\ la mine se* Naphtbylamtne Alpha 

Alum — sec Aluminum l'< -- um Sulphate 

Ammonia sec Aluminum Ammonium Sulphate 

Chrome set I hromium Potassium Sulphate 

Sodium -see Aluminum Sodium Sulphate 
Aluminum Metal powd 

shol outH hings I 
lvj sheet 
In sheet 
stick 

turnings 

20 mesh C. P. 
wire see Seel ion I ) 
leal in books -see So tion I > 
Acetate basic powd. pure 

C. P. 
Ammonium Sulphate crj st 

C. P. 

pou i i 
Bromide C. P. 

Chloride crvsi , tech 

" C. P. . 
anhyd. Sublimed C. P. 
Chromate C:. P. 
Fluoride C. P. 
Hvdrate pure 
C. P. 

Nitrate cryst. C. P. 

Oxide anhv.l C. P. 
Phosphate C. P. 
Potassium Sulphate cryst 

" G. P. 

powd 

Silicate purr 

Sodium Sulphate powd. tech 

C. P. 
Sulphate ground tech . 

gran I'. S. P 

cryst. C, P. 

Sulphide 
Sulphite C. P. 
Tartrate C. P. 
Amalgam Sodium Sodium Amalgam. . 

Vmmonium Acetate C. P. 

Arsenate (.. P. 
Arsenite C. P. 
Benzoate I S P 
Bicarbonate pure 

C. P. 



<< 

.. 

u 
u 

u 

II 

41 

it 
it 

*i 

.. 

.. 
.. 
II 
II 
II 
II 
.. 
II 
«.* 

• ■ 
II 

CI 

.. 

CI 

CI 

.« 
ti 
u 






.25 

.25 



.25 

.55 

1.20 



.25 
.20 
.40 
.40 
.30 



.25 

.20 

.25 
.25 
.20 
.25 



.20 

.25 



.15 

.20 
.30 

.55 
.30 



.20 
.20 
.20 
.25 



20 
20 



,20 
,30 
,25 
,25 

20 
40 
35 
30 

20 



.40 $0.85 



.60 
.50 

.55 
1.60 

3.50 

.70 

.50 

1.10 

1.10 

.75 






.60 
.30 
.35 
.45 
.60 
.35 
.50 



.40 
.60 

.30 

2.15 
.30 
.40 
.55 

1.65 
.60 
.30 
.40 
.45 
.45 
.55 

.30 

.50 
.20 
.40 

.20 

.35 
.85 
.55 
.55 

.35 
1.20 

1.0(1 
.70 

.30 



2.15 

1.50 

1.60 
5.00 



1.75 
1.00 
3.25 
3.25 
2.25 



1.50 
.65 
.95 

l .35 

1.60 
.65 

1.50 



1.20 

1.70 

.25 

.55 

.25 

6.40 

.55 

1.00 

1.60 

5.00 

1.85 

.55 

.95 

1.05 

1.05 

1.65 

.25 

.55 

.25 

1.50 

.35 

1.10 

.20 

.40 

.75 

2.50 
1.50 
1.50 

.90 

3.50 

3.00 

2.00 

.50 

.70 



5 g.il. $5.50 
5 gal. 8.00 



5 gal. 6.00 
1 gal. 2.00 



2.75 



2.75 



.80 

2.50 

.80 

2.50 



2.50 



.80 

2.50 

.80 

1.50 

.71 
1.60 

3.51 



\mm° 



niu 



u 



Ann I \ 









Broo 
Butj 
Pomj 

Mtrl 
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CHICAGO APPARATUS CO 



ZMilvay 



Chemicals and Reagents 



Prices include container. 
No quantities smaller than those priced will be sold 



1 or. 4 oz. 1 II). 



u 



• » 

II 
u 

ti 

it 



Ammonium Bichromate cryst. tech 

C. P 

Bifluoride pure 

Binoxalate C. P. 

Biphosphate C. P. -see Ammonium Phosphate Mono 

Risulphate CL P 

Bisulphite solution C. P. 

Bitartrate C. P 

Borate C. P. 

Bromide IS P 

C. P 

Carbonate lump l\ S. P .... 

4i C. P. 

Uv" * I • » f » *• I .... 

\_ lli'vS V • k w . I . .......... ..■ 

P P 

Chloride lump (Sal Ammoniac) 

gran, white tech 

w U.S. P 

C. P 

Chromate C. P. 

Citrate C. P. 

Fluoride cryst. pure . 

C. P. 
Formate C. P. 
Hydroxide 26 Be. tech 

26* Be. 90 !1>. carboy. . . 
(Carbov extra and returnable 5.00 J 
Sp. Gr. 0.90 C. P. 
S P . Gr. 0.90 C. P. case of 10x4 bots. 9.50. . . 

(Case and Bottles extra and returnable 5.50' 

Sp. Gr. 0.90 C. P. 90 lbs, carboy 

(Carboy extra and returnable 5.00). 

Hvdrosulphide dark C. P. 

light C. P 

Iodide r. S. P 

MolvbdateC. P 

HX0 3 solution. . 

Nitrate cryst. pure 

14 C. P 

Nitrite solution . 

Oxalate pure .... 

C. P 

Perchlorate C. P. 

Persulphate C. P. 

Phosphate tech. . 

Primary Monobasic C. P. NH4H2PO4.... 
Secondary Dibasic C. P. (NHOaHPO* 

Phosphomolvbdate C. P, 

Salicylate ISP.. 

Silicofluoride C. P. 

Sulphate tech 

white pui'e 

(1. P 

Sulphide — see Ammonium Hydrosulphide 

Sulphite cr>st. C. P 

Sulphocyanide — see Ammonium Thtocyanate. 
Tartrate Neutral C. P. 
Thiocyanate C. P.. . 
Valerianate U. S. P 
Vanadate C. P. 

Amygdalin 

Amy! Acetate (Pear Oil Art 1! tech 

pure 

Bromide Iso 

Butyrate 

Formate 

Iodide Iso . 

Nitrate Iso 

Nitrite IL S. P 



SO. 2(1 



.« 

11 
u 

CI 

.. 

II 
ti 

.. 
.. 
ti 
ij 

*l 

.. 
.. 

ti 

• • 

• • 
u 
11 

■ . 

.' 
it 

.. 

t( 
u 

u 
II 

it 
II 

.. 
.. 
a 
il 

tt 
II 
II 

H 

»* 

<i 
tt 
tt 
a 
It 
II 
tt 
.4 
<« 
*• 
U 



.25 

.20 

.25 
.30 
.30 
.20 

.25 



.30 
.30 
.30 
.35 
.30 



.75 
.35 



.20 

.25 
.20 
.25 
.20 

.20 



• 4 



|| 



.20 

.20 

1.00 

.25 
.30 



• • 



II 



.20 



.25 

.25 

.55 

1.10 

3.50 

.20 

.20 

.75 

.35 

.70 

1.40 

.85 

.55 



SO. 30 
.45 
.50 

.55 

".35 
.40 
.(.5 
.65 
.35 
.50 
.25 
.30 
.30 
.35 
.45 
.25 



.20 
.30 
.70 
.75 
.50 
.85 
.70 



.35 
.35 
2.35 
.85 
.60 
.30 
.35 
.50 
.30 
.40 
.50 
.45 
.20 
.45 
.45 

• • • i 

.70 

.75 

.20 
.25 



.65 
.50 



.40 

.45 

. > • • 

.00 
2.00 



SO. 75 
1.25 
1.25 
1.60 

.90 

.80 

1.75 

1.80 

1.00 

1.50 

.50 

.65 

.55 

.75 

1.00 

.50 

.25 

.40 

.60 

2.00 

2.25 

1.50 

2.60 

2.00 

.45 



.60 



.60 
.60 

2.40 
1.45 

.55 

.80 
1.25 

.75 
1.10 
1.40 
1.15 

.45 
1.35 
1.35 

2.00 

2.35 

.20 

.35 

.55 



.45 1.20 



1.65 
1.40 



- • 



.90 
1.00 

2.60 



5 lbs 



$1.75 
2.50 
2.25 



2.20 
1.05 
1.75 
2.50 



4 1b. 1.20 
per lb. .13 

4 lb. 1.65 



per lb. .17 



2.00 
2.00 



6.00 
2.25 
3.25 



2.00 



.65 
1.50 
2.40 
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CHICAGO APPARATUS CO. 



-^///vjv 



= I 



Chemicals and Reagents 




Prices include container. 
No quantities smaller than those priced will be sold. 



Amjl Salio I a re 

Valerianate 
Amylene pure (Trimethylethvlene 

Hydrate Amy! Alcohol Tertiar 
Am; lopsin 
Aniline ; uie 
I P. 
Acetate 
Dimethj l 
Hydrochloride, tech 

< P. 
Sulphate C. P. 






■ • 
u 

U 

• - 



ANILINE DYES 

Black Nigrosine Ale. - luble 

water soluble . 
Oil soluble 
Blue Acid 

Meth\ lene 
Brow n Bismarck 
(,reen Malachite 
Orange \leth\I I itor 

Red Alizarine 

Biebrich Scarlet ure 
I .<»ngo 

Eosine yellow isfa 
Erythrosine 
Fuchsine 
Callein 
lodeosine 
Safranine 
Oil Soluble 
\iolet Methyl 3B 
Yellow Ghrysopbendn. 
Fluorescin 
Naphthol 

Primuline 
Tartrazine 

I'ranine 
Anthracene. i 

Sublimed Purif 
Anthraquinone kesublinu 
Antimon\ Metal, lump 

C. P. 

POW'J 

stick- 

(ic) Chloride Penta, C. P. 

(ous) Tri. cryst. C. P. 

(ous) Solution tech. I Butter Antirnon 

(ic) Oxide Penta. C. P. 

(ous) Oxide. Tri. pure 

" C p 

Ox> chloride C. P. 

Potassium Tartrate powd. I - I I 

< P 
Sulphate. C. P. 
(ous. Sulphide I r; bl 

Mineral) 
(ic; Pen! en tech 

Arabinose cryst. (Pectin Sugar 
trrowroot -see S h 
\r>enic Metal 

u 
fou 

I P. 

JO ! 5. P 

(ic) Oxide— se. 

Irioxide * i Arsenoi 

(ic) Sulphide red p wd 

"■" - " How powrd. . . 



u 
.. 
u 
u 
ti 
a 
ti 
a 
u 
u 
u 









*t 



*» 






1 02. 

S0.40 
.55 

.31 

.50 

.60 

.20 
.35 
.25 

.25 
.20 



.40 
.35 
.40 

.45 
.45 
.35 

.50 

.64 

.60 

1.35 

. *5 

.45 

.90 
.45 
.70 
.so 
.45 
.46 
.45 
.45 
3.. 55 
.50 
.40 
.45 
.50 
.20 
.35 
.45 

.20 
.20 
.20 
.35 
.35 

.20 
.20 
.30 
.20 
.25 
.30 

.20 
.20 



20 
20 
65 
40 

95 



20 
20 



.45 

.50 



.30 
.30 



4 1 lb. 

$1.00 
1.40 
1.35 
1.35 

1.60 

.30 $0.60 

.40 .90 

1.00 

.50 1.50 

.30 .90 

.50 1.50 

40 1.25 



1.00 
.98 
1. 10 
1.35 
1.35 

.90 

1.40 

1.88 
1.85 

.95 
1.45 

1.45 

1.90 

1.45 

1.10 
1.35 
1.20 

i.5f: 
1.10 
1.45 

1.64 

.40 

.90 

1.10 

.25 

.40 

.35 

.40 
.70 
.70 
<5 
.65 
.35 
.45 
.80 
.30 
.60 
.75 
.25 
.40 
40 



5 II 



)M** 



.95 
2.51 

3.25 

45 

1.00 

.65 

1.00 
1.70 

1.70 
.75 

1.70 
.65 

145 

2.25 
.70 
1.50 
2.25 
.50 
.95 
.95 



1.10 

- 



2.25 



.75 

.75 



IDt 



12. -n 
4.90 



\tftnt ■ 

^tomFir 
girium to 

Bk 

Bro 
Bro 
Cti 












2.00 



!"«, ::i . b.00 



Chi 
Chi 



Chi 

■ 

Dm 



Flu 



Nio 

Ou 
Oiii 
Pen 



Sul| 

Tan 

Thk 

■JiMehyd 
■««ei)e (Be 

lb 

M 



J«nzine 



Mi. ., 
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CHICAGO APPARATUS CO. 



SM'tlvay 



Chemicals and Reagents 






Prices include container. 
No quantities smaller than those priced will he sold 



1 oz. 



M 

1 1 

tt 



• i 



.. 



tt 



• ■ 



Asbestos short fibre , 

medium " acid washed for Cooch Filter. $0.45 

and ignited 50 

long fibre unwashed # 25 

acid washed Ml 

and ignited .65 

platinized b% 12.00 

Asparagin pure 

Asphaltum lump 

\ arnish 

Baking Powder (set of 4 cans .70) 

Balsam Fir Canada filtered natural .45 

dr> .65 

in Xylol ... .60 

Barium Acetate C. P .20 

Bichromate C. P. .30 

Bromate C. P. .50 

Bromide C. P. .40 

Carbonate tech . 



• • 



.4 



• > 



• < 






«4 



u 

»» 
u 
II 

It 






pure 

C. P. .20 

Chlorate powd. tech . .20 

cryst. C. P. .25 

Chloride cryst. tech 

anhvd. C. P. .20 

Chromate C. P. 25 

Citrate cryst. C. P. .70 
Dioxide tech 

C. P. .25 

anhvd. C. P .25 

Fluoride C. P. .30 
Hvdroxide cryst. tech 

C. P. .20 

anhvd. C. P. .25 

Iodide .85 
Nitrate powd. tech 

cryst. C. P. .20 

Oxalate C. P .30 

Oxide (mono) anhvd. C. P .25 

Peroxide — see Barium Dioxide 

Phosphate C. P. 35 

Silicofluoride .30 

Sulphate tech 

C. P. .20 

Sulphide powd. Mark tech 

yellow pure .20 

C. P. .25 

Sulphite C. P. .25 

Tartrate C. P. .45 

Thiocyanate C. P. -35 

Beef Extract l.iebig 

Bacto 

Beeswax — see Wax Bees white and yellow 

Benzaldehyde (Oil Bitter Almonds artif.) U. S. I* .35 

Benzene (Benzol) 90* , white, 1 pt. .40 1 jt .60 

c. P. crystallizable (Thiophene free) 

Monobromo — see Vfonobromo Benzene. 

Monochloro — se«- Monochloro Benzene 

Benzidine base tech ••") 

,1 te^t C. P. 1.35 

Sulphate C. P. 1-50 
Benzine (Petroleum) 1 pt. .35 1 qt .60 
Benzole — see Benzene . 

Benzoyl Chloride C. P. -45 

Benzvl Acetate -65 
Alcohol — see Alcohol Benzyl 

Chloride •*« 

Bervllium Carbonate C. P. 2.7s 

Nitrate cryst C. P. > .20 



4« 

a 
it 
14 

.. 

u 

.. 

14 

u 
u 

u 
u 
II 

.■ 

14 
14 

(4 
'. 
14 
14 

». 

II 
II 

14 

• • 



• • 



. - 



t. 



1 oz. 
SI. 35 


1 lb. 

$0.25 
4.00 
4.50 
1.50 
5.00 
5.25 

■ ■ 
• 

.35 
.60 

3.35 

5.75 

4.75 

1.25 

2.00 

4.00 

3.25 

.30 

.55 

1.00 

.65 

1.30 

.20 

.60 

1.2!) 

2.00 

.60 

.85 

1.05 

1.60 

.40 

.65 

1.30 

.40 

.85 

1.50 

145 

2.60 

2.25 

.25 

1.00 

.40 

.70 

1.75 

1.90 

3.90 

2.50 

3.65 

4.70 

2.75 

.65 

2.50 

3.00 

4.75 

1.60 


5 lbs. 
$0.80 


1.50 




.55 




1.65 




1.75 




■ ■ 

.20 
.30 


1 , oz. 3.60 

•25 ' .in. 3.50 
1.50 






1.15 




1.95 




1.65 




.45 




.65 




1.35 




1.15 




.20 
.25 
.40 


1.25 
2.50 


.30 




.45 




.30 
.40 


.NO 
2.50 


.70 




1 .95 




.30 

.40 


2.50 


.45 




.55 




.20 
.30 
.45 


1.50 
2.75 






.20 
.40 
.50 


1.35 
3.75 


.50 








.90 




.75 




- 

.45 


.80 


.20 

.30 


1.75 


.65 




.65 




1.30 




.90 




1.35 
1.50 


2oz .75 

_'.,/ .85 


.90 




.25 
.35 


1 Gal. 1.25 
2.75 






.80 








4.50 

- - 


1 Gal .90 


1.00 




1.65 








.60 
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CHICAGO APPARATUS CO. 



SMilvay 



Chemicals and Reagents 



Prices include container- 
No quantities smaller than those priced will be sold. 




L 01 4 oz. 1 lh 



5 lbs 



■ > 
• • 

u 

t. 
tt 
tt 

• • 
tt 
«. 
a 



Beryllium Oxide 

Sulphate 
Betanaphthol— see Naphthol Beta 
Betanaphthylamine sec Naphthylamine Beta 
Bismuth Metal lump 

C. P. 

Acetate C. P. 

Carbonate 1 s P. 

Chloride Tri. C. P. 

Hvdroxide C. P. 

Nitrate * ryst C. P. 

basv se< Bismuth Subnitrate 

Oxide Tri. C. P. 
" Tetra C. P. 

Oxychloride | ure 

Phosphate 

Salicylate l» i>u U s P 

Subnitrate I S IV 

Sulphate . . . 
Bleaching Powder -see Call nun Hypochlorite 
Bone Ash- see Calcium Phosphate Triba 

Black"" 3 i — see Chin -nl Animal. 

Borax — see Sodium Borate 

14 glass 

Brimstone -see Sulphur Roll 
Bromine N. F. 
c. p. 
water . 
Brucine Alkaloid | urc crysl 

Sulphate " 
Burnt Sugar —see Caramel 
Butter Antimony see Antinv »nj Chloride Solution 

Cocoa see * '■»• oa Butter 
Butyl Acetate 

Mcohol -see Alcohol Butyl 
Cadmium Metal mossj 

" sticks 
Acetate C. P. 
Bromide C. P. 
Carbonate C. P. 
Chloride crysl C- P. 

anh\.l C. P. 
Hydroxide C. P. 
Iodide C. P. 
Nitrate C. P. 
Oxalate C:. P. 
Oxide C. P. 
Sulphate C. P. 
Sulphide Oranj 

Sulphite C. P. 

Caffeine Alkaloid I S. P 
Calcium Metal electrolytii 
Acetate tech . . . 

C, P.. 
Arsenate C. P. 
Arsenite C. P. 
Benzoate pure. , ... 

Bichromate cryst. C. P. 

■diphosphate — see Cah ium Phosphate Monobasic 
Borate C. P 

Bromide IS I 
Carbide lump. . . . 
Carbonate (Natural ( halk) lump. 
M irble chips (pen size). 

M dusl 
Precip pun 
• C P. 
eland Spai I for standardizing 



$4.80 






2.75 


- - 




- 






.40 


$1.15 


$3.25 


.45 


1.35 


4.00 


.70 


2.00 




.45 


1.20 




.60 


1.60 


5.00 


.55 


1.60 




.45 


1.15 


3.20 


.60 


1.75 




.85 


2.55 




.50 


1.50 




.55 


1.65 




.40 


1.00 




.35 


.90 


2.50 


.60 


1.65 





Calcium 



(hi 






.20 



it 

« 

.. 
tt 
tt 

..■ 
it 
U 

.. 
tt 

• ■ 



it 
U 

• • 

• t 

u 

tt 

• • 

>• 

II 



.. 




• 


*• 


■ 


a 


tt 


.. 


tt 


t. 


u 


Chlorate 



- 



.25 



■ 



.60 



.55 


.85 


1.75 


.60 


.95 


2.00 


> • 


.30 


.50 


.50 




- - 


.50 







.35 1.00 



.25 


.70 


2.20 


.25 


.65 


2.00 


.40 


1.15 


3.25 


.40 


1.00 


3.00 


.35 


.90 


2.80 


.30 


.75 


2.25 


.35 


.90 


2.75 


.50 


1.35 


4.00 


.75 


2.15 




.30 


.65 


1.75 


.55 


1.70 


5.60 


.55 


1.50 


4.50 


.35 


.85 


2.50 


.40 


1.15 


3.25 


Ml 


1.65 


5.00 


.45 


1.50 




.65 


2.00 


6.00 




.25 


.45 


.20 


.45 


1.40 


.35 


1.00 


3.00 


.35 


1.05 


3.15 


.30 


.80 


2.50 


.50 


1.50 




.25 


- 

.70 


2.00 


.25 


.45 


1.35 


• • • 




.30 


• • • 


■ ■ • a 


.25 




• a a a 


.20 






.20 


* • • 


• 


.25 


.20 


.40 


1.05 


.45 


1.25 


3.75 


.40 


1.20 


3.50 



$2.00 



2.00 



1.10 
.90 
.45 

.75 



U 

.■ 

M 

-. 
-. 

II 

• t 
ti 
•• 
U 

• • 

.. 
II 
■• 



t hr 
Flu< 

Hyd 

H>r 
[odJ 

Nio 

0a 

Of* 

•■ 

Pen 

Pha 



Pho 
Sail 

Sili. 

Silii 

Sul 



Sul 

Sul 



" 



Tar 

Tur 
Calomel 
Camphor— si 
■ nadaBak 
lutchouc 

ramel 
Carbon DUu 



Grar 
Tetn 



•i 



.. 



<■ 



Carborundui 
H Carmine 

* «idin Shi 
Cellulose \ a 

Ceresu, 

r 
^umChla 

\ur; 

Ouui, 



•. 



•» 






'recij: 
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CHICAGO APPARATUS CO. 



SWitray 



Chemicals and Reagents 



II 
U 
U 



$0.20 
.35 
.25 



.20 

.25 



Prices include container. 
No quantities smaller than those priced will be sold 

. oz. 

Calcium Chloride calcined porous ^ran. S mesh pure. . 

a »i ii i* ( i' 

eryst. C. P 

fused lump for desiccator pure. 

sticks C. P 

Chromate C. P 

Citrate pure 

Cyanamide tech 

Fluoride tech 

C. P 

Formate C. P. . . . 

Hydroxide tech 

pure, from marble 

Hypochlorite tech U oz. can $0.20 . 

Iodide 75 

Nitrate C. P. .20 

Oxalate pure .25 

Oxide tech. in tin .... 

pure, from marble . . 

* C. P 

Peroxide .45 

Phosphate Monobasic crude 

C. P. Ca (HsPO^a+H^O .25 

Dibasic 

C. P. CaHP0 4 +2H 2 .20 

Tribasic ppt. tech. Bone Ash 

C. P. Ca 3 (PO*)2 .25 

Phosphide gran .45 

Salicylate .25 

Silicate pure .25 

Silico Fluoride C. P .30 

Sulphate native lump (< ivpsum) 

powd. (Gypsum) .... .... 

calcined (Plaster Paris) .... 

C. P. 
Sulphide ILS/P. '.'. 



4 oz. 1 lb. 



It 

u 

M 
II 

U 

.. 

u 
u 

it 

It 
ii 
ii 
ii 
ii 
II 
it 
it 
ii 
it 
it 
II 
it 
(t 
it 
M 
it 
it 
It 
it 
It 
II 
it 
ti 
II 
II 



i* 
ii 
it 
U 



it 
it 



ft 

II 
II 



.30 



.35 
.35 
.65 



»• 

ii 

•I 

ii 



phosphorescent 

Sulphite Precip 

C. P 

Tartrate C. P. 

Tungstate Precip 

Calomel — see Mercury (ous) Chloride 

Camphor — see Cum Camphor . . . . . . 

Canada Balsam — see Balsam fir, Canada. 

Caoutchouc — see Rubber Crude 

Caramel (Sugar Color) Burnt Sugar .... 

Carbon Disulphide tech 10 lb. 2.35 .... 

C. P. 

NOTE: Carbon Disulphide can be shipped only by freight. Express 
or Parcel Post shipments are prohibited by law 

Granular. . . 

Tetrachloride tech 10 lb. 2.40 

C. P 

Carborundum cryst -20 

powd .20 

Carmine No. 40 -85 

Casein from Milk 

Celloidin Shreds— see Pyroxylin 

Cellulose Acetate 50 

Nitrate (< run Cotton). ... , .... .45 

Ceresin Black (Ozokerite) 

White 

Yellow 

Cerium Chloride C. P 1 .00 

Nitrate C. P. .55 

Oxalate IT. S I' .20 

Oxide C. P. 1.00 

(ic) Sulphate 1-00 

Chalk, Native Lump 

\ — see Calcium (\irl«m.ite 






Precip. 



powdered 



$0.30 
.40 
.30 
.25 
.55 
1.10 
.55 



.55 
.60 

.25 

2.40 

.40 
.50 

.20 

.35 

1.15 

.50 
.25 

.45 
.20 
.50 
1.00 
.70 
.50 
.80 



.35 
.30 

.75 
.25 
.85 

.80 



$0.60 

.SO 

.75 

.50 

1.65 

3.20 

1.60 

.35 

.20 

1.65 

1.70 

.26 

.50 



1.05 

1.50 

.20 

.45 

1.00 

3.40 

.20 

1.40 

.55 

1.30 

.35 

1.50 

3.00 

2.10 

1.50 

2.40 

.20 

.20 

.20 

.75 

.70 

2.25 

.55 

.<)0 

.00 



.25 


.55 


.25 


.45 


.30 


.55 


• • • • 


.35 


.25 


.45 


.30 


.70 


.45 


1.20 


.30 


.80 


2.75 




.25 


.60 


1.50 


4.50 


1.35 


4.00 


.30 


.65 


.30 


.60 


.30 


.60 


3.00 


0.00 


1.60 


4.75 


.30 


.80 


3.00 


9.00 


3.00 


0.00 



5 lbs. 



$2.30 
3.50 
3.15 
2.10 



1.50 
.65 



.60 
2.00 

.80 



.50 

1.75 



.60 
2.10 
1.40 



.50 

.50 

.50 

3.25 



1.40 
2.30 

1.50 
1.45 
3.00 
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CHICAGO APPARATUS CO. 



ZMilray 



Prices include container. 
No quantities smaller than those priced will be sold. 



Chemicals and Reagents 





1 02 4 oz. 1 II». 



5 lbs 



it 
u 

*. 
1* 
tt 
1. 

• • 






" 



II 
II 

II 

ii 

.. 

a 
a 
tt 
ti 
it 
« 
a 
u 
II 
II 

*i 



Charcoal Animal < Iran 

11 powd 

Purii Moisl 
Blood Acid Washed C. P. 

Decolorizing for Filtering 

Sponge 
Sugar C. P. 

Wood lump 

powder 

sticks 

Chloral Hydrate cryst. I S. P 

Chloretone 

Chlorinated Lime -see Calc. Hypochlorite 

Chlorine Water 

Chloroform m . h 

C. P.. 
Chlorophyll Fat and Oil Soluble 

Alcohol Soluble 
Water Soluble 

( Iholesterin 

Chrome Alum -see Chromium Potassium Sulphate , , 
Chromium Metal pure fused 

Acetate Basic C. P. 
I*. .rate C. P. 
Bromide C. P. 
Carbonate Basil C. P. 
(ic) Chloride dry C. P. 
Fluoride C. P. 
Hvdroxide tech . . . 

C. P. 
Nitrate dry C. P. 

Oxalate C. P. 

Oxide Sesqui AiiIimI. pure 

C. P. 
Tri see \< id Chromic. 
Phosphate C. P. 
Potassium Sulphate (Chrome Alum) pure 

Sulphate pure dry 

C. P. 

Cinnabar Artificial powd -se< M.-r.-urv Sulphide red 
Clay China see Kaolin 
Cobalt Metal 98-99' , cubes 

Acetate C. P. 

Ammonium Sulphate C. P. 

Arsenate C. P. 

Carbonate C. P. 

Chloride cryst. C. P. 

Chromate C. P.... 

Hydroxide C. P. 

Nitrate i ryst. C. P. 

Nitrite C. P. 

Oxalate C. P. 

(ic) Oxide Black C. P. 

Phosphate C. P. 

Sodium Nitrite C. P. -sec Sodium Cobaltic Nitrite . 

Sulphate C. P. , rysl 
Cocoa Butter 
Cochineal w hole 

pow.l 
Collodion I s I' 

Flexible ... 

C. P. 
Copper Metal Foil No 36 B &S 

Cran. pun 

Powder pre* ip 

Rivets j 2 iin h 

Sheet ',., inch 



S0.20 
.40 



.60 

.60 



Doz. .80 



.25 
1.50 



.45 
.70 

.55 



.30 
.40 
.45 
.85 
,35 
.30 
.55 
.20 
.40 
.30 
.30 
.20 
.30 



it 

.. 
.. 
II 

• • 
it 
.. 
.' 

• i 
** 
II 
II 
<• 
ii 
.« 



.40 

.20 

.25 
.30 



.60 
.70 
.40 
.35 

1.00 
.75 
.40 
.75 
.75 
.40 
.60 
.65 
.55 

1.25 

.35 



41 



.25 
.30 



II 

.. 
.. 
U 



.* 









.. 



.20 
.20 

.30 





$0.25 




.25 


$0.35 


1.10 


1.20 


3.60 


.25 


.50 


1.80 


• 


1.80 


■ 




.25 


. . 


.20 



.50 1.50 



.30 

.30 

.35 

.40 

1.25 

2.00 

1.50 



.75 
1.15 
1.25 

.90 
.70 

1.50 
.30 

1.10 
.65 
.75 
.45 
.80 

1 . 20 
.20 
.35 
.40 
.55 



1.80 
2.15 
1.10 

.85 

2.20 
1.00 
2.20 
2.20 
1.00 
1.75 
l.">0 
1.60 
4.40 

- 

.90 
.45 

.75 
.80 
.30 
.35 
.40 
.40 
.45 
.75 
.30 
.40 



.60 
.60 
.75 
1.00 
3.70 
5.90 
4.40 



2.25 

3.35 
3.70 

2.65 
2.00 
4.50 

.so 

3.15 

1.75 

2.15 
1.25 
2.40 

3.50 
.30 
1.00 
1.10 
1.50 



5.40 
6.50 
3.20 

2.50 

6.50 
2.90 
6.50 
6.50 
2.90 
5.25 
5.60 
4.80 



2.70 
1.20 

2.25 

2.40 
.70 
.80 

1.10 
.SO 
.85 

2.20 
.70 
.75 



$1.00 
1 .00 



2.00 



.60 
.50 



2.25 

2.75 
3.15 



UM.m. 2.00 



1.25 



CoPP 1 ' 


r Met. 
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(ous 
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(ous 




(ic) 
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.. 


« i 


11 
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1 




■ ■ 




• t 






1 


u 


(ous 




(ic) ' 


/"* 


(ous 


u PP*f3s , 


illin 


Corkp 
Corroj 
Cotton 


wrda 


Abso 




Solu 


I 


Non« 


£ttm of T a 
Ueatir, 


itinine 
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CHICAGO APPARATUS CO. 



SMihay 



Chemicals and Reagents 



Prices include container. 
No quantities smaller than those priced will be sold. 



1 oz. 1 oz. 1 IIj. 



Copper Metal Gran. ',,, inch 

Shot — (Punching I 

Turnings 

Wire bare No. 11) 
No. 1-' 
No. 1 1 
No. 16 
No. 18 . 
No. 24 
No. 30. 



U 

.» 
• > 
(I 
.. 
<» 
II 



u 



14 

.. 
.. 
.» 
El 
II 
.. 
>• 

• • 

.. 
.. 
(I 

u 

ii 

.* 
.. 
it 
It 
.» 
.» 
.. 

• 4 
'• 

II 

.. 

ti 

II 

>t 

.. 
II 
.i 
II 
it 
II 
II 
II 
»t 
CI 

it 
II 

it 



it 

CI 
M 

4( 
<< 



»i 
II 

.. 



»» 
ti 
II 

II 
(I 



ti 



.» 



it 



• • 

li 

it 



Acetate Basic powd 

(ic) Acetate Neutral cryst. C. P $0.25 

Acetoarsenite — Paris Green 

(ic) Ammonium Chloride C. P. .20 

Sulphate C. P. tryst .20 

Arsenate C. P 35 

Arsenite C. P. .35 

Bichloride — see Copper (ic) Chloride 

(ic) Borate C. P .50 

" Bromide C. P .35 

(ous) M C. P -40 

(ic) Carbonate Green tech 

C. P 30 

Chloride cryst, pure 

" C. P. 20 

Anhyd. C. P. 25 

(ous) " C. P. .25 

(ic) Chromate C. P .30 

Citrate pure 35 

(ous) Cyanide pure 25 

(ic) Ferrocvanide C. P 35 

Fluoride C. P 30 

Formate -35 

Hydroxide C. P .35 

(ous) iodide -80 

(ic) Nitrate cryst. tech 

C. P. -20 

Oleate 

Oxalate C. P. 35 

Oxide powd. black tech 

4i C. P. -30 

gran. pure. . -25 

wireC. P< -30 

powd. red tech . . . 20 

C. P 20 

(ic) Phosphate C. P 35 

Potassium Chloride C. P. 20 

Sulphate C. P -20 

Sulphate cryst. tech 

powd. " 

cryst. U. S. P 

; * C. P 

Anhyd. pure -20 

C. P. 25 

Sulphide C. P -20 

(ous) Sulphide C. P 20 

(ic) Tartrate pure i0 

(ous) Thiocyanate C- P -« 

Copperas — see Iron (ous) Sulphate 

Corallin (indicator) — see Acid Kosolic 

Cork Powder 

Corrosive Sublimate — see Mercury (ic) Chloride 

Cotton Absorbent -20 

Soluble — see Cellulose Nitrate 

Non-Absorbent 

Cream of Tartar — see Potassium liitartrate. 
Crea 



it 



.» 



i« 



» * 



.4 



.* 



«» 



it 



.■ 






(ous) 



. • 



it 
II 

ii 
II 

«. 

• i 
it 



i i 
it 
41 

II 
t i 



t« 

M 

M 

i« 

*< 



it 

l< 



$0.45 
.25 

.25 



.30 
.35 
.45 
.55 
.35 
.50 
.30 
.40 
.35 
.90 
.90 

1.45 
.95 

1.05 
.25 
.60 
.30 
.35 
.45 
.50 
.60 
.70 
.45 
.85 
.70 
.90 
.95 

.30 
.40 
.35 
.95 
.25 
.65 
.55 
.60 
.30 
.45 

.90 
.40 
.40 



.20 
.30 
.35 
.40 
.50 
.50 
.80 
1.30 



.25 
.40 



$0.85 

.60 

.50 

.60 

.60 

.60 

.65 

.75 

.95 

1.40 

.85 

1.50 

.60 

1.20 

1.00 

2.75 

2.75 

4.25 
2.75 
3.10 

.60 
1.80 

.70 
1.00 
1.40 
1.50 
1.80 
2.00 
1.40 
2.50 
2.00 
2.70 
2.75 

• • • • 

.75 
1.10 
1.00 

2.80 

.60 

1.75 

1.60 

1.70 

.75 

1.25 

2.70 

1.10 

1.20 

.25 

.30 

.40 

.60 

.95 

1.20 

1.50 

1.50 

2.30 

3.»0 



.60 
.90 

. . . 

.80 



tin 

Creatinine 

Zinc Chloride 



5 lbs. 



S2.50 
2.00 



2.50 









3.50 



2.75 






.90 
1.25 
1.55 
2.50 



id Gm. 
1() Gm. 

10 Gm. 



2.70 
3.50 
3.50 
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CHICAGO APPARATUS CO. 



ZMilvay 



Chemicals and Reagents 




Prices include container. 
\o quantities smaller than those priced will be sold. 



< Creosote fn >m ( oal Tar 

•• Wood Tai I S. P 
Crcsol I s P 
Meta 
Ortho 
Para 
Crocus Martis— -see Iron (ic) I 

Damar (ium see * rum I lamai 
Decalso (\\ i.-i Snitem 
Devarda's Alloy for reduction 
Developer, Photographic, in tubes, each .12 
Dextrine < lorn \ ellow . . . 

■• White 
C. P. 
Dextrose Syrup 

Lump . . . 

i .i .hi pui e 
\''>w < I. pure 

Vnhyd, C. P. 
Bacto 

Diastase of Malt powder 

" liquid 
Taka lik i I Hastase 
u liquid 
Dichloricide i«<i killing inse< ts 
Diethyl Sulphate (Ethyl Sulphati 
Dimethyl Sulphate (Methyl Sulpl 
Dimethylamine J.V , Sol 

Hydrochloride 

Dimethvlaminobenzaldeh \ de. Para 



u 



u 






• 1 



». 



Dimethylaniline te< h 
Dimethylglyozime C. P. 
Dinitrobenzene Meta tech 
Dinitrophenol tr< h 
Diphenylamine n < h 
Distilled Water sec Water Distilled 
Dulcite (Melampx rite) 

Iso — see R hamnose 
Emery powd. medium 
" coarec 

" fine 
Eosine bluish 

Epsom Salt see Magnesium Sulphate 

Bschkas Mixture -see \l nesium O* [< nd Sodium Carbonate 

Ether Petrolic IV P 20 10 

B. P 30 -60 

Sulphuric I s | 

Anhyd. I >is1 i i 5 im 
Ethyl Acetate U. S P 

absolute <:. P. 
Acetoacetate 
Benzoate 
Bromide C. P. 
Butyrate t tone. 

Chloride I . s p 

in 1 ubes < Kelene I 






.- 



it 
• • 

a 
u 

.. 



u 






.. 



• > 



Format* ( lone. 
Iodide 
Nitrite Cone. 

Salicylate 

Sulphate i Methyl Sulpl 

\ alerianate 
Ethylene Bromide (Dibrometham 

Chloride [DU hloreth 
Eucalyptol C s I' 
Fehlinji's Solution A 

B 
Tablets 



> i 



.. 



■I 



L oi l 1 II 



SO. 40 
.20 
.40 



.Ml 



.30 



.20 

.25 

.45 

.25 

2.75 

.40 



.30 
.25 

.50 
2.75 



.25 

1.15 
.20 
.20 
.25 



.35 
.35 
.30 

.30 

.35 



.30 

1.05 

.30 

.30 

.50 
.35 
.25 
.30 

.20 
.20 



SO. 25 
.35 

.25 
1.00 

.40 
1.00 



.35 

.so 



.75 
.20 



.35 

.50 

1.50 
1.25 

.50 

1.15 
.2.5 

.75 

.55 

1.50 



.50 
4.20 
.35 
.50 
.00 



.45 1.45 



.30 
.35 
.30 
.35 
1. 00 
.90 
.70 
.75 
.S5 



.l>0 
3.25 

.55 

.75 

1.40 
.00 
.50 
.65 
.30 
.35 



S0.60 
1.00 

.65 

3.00 

1.10 

3.00 



1.00 
2.40 

.25 

.25 

2.25 
.30 

.20 

.25 

.00 

1 . 50 
5.00 
3.75 
1 . 50 

3.25 

.60 

2.15 

1.60 



1.50 

1.10 
1 . 50 
1.75 



.30 
,30 
.30 



1.05 

.75 

.60 

1.00 
.60 

.85 
3.00 

2.80 

2.10 
2.25 
2.50 



1.80 

10.00 
1.60 

2.20 



2.60 

1.50 

1.<H> 

.60 

.85 



5 1b 






SI. 00 
1.00 





1.00 

.75 




II, 


2.75 


. 


1.65 

2.55 





in I ,m 

25 < .in. 



per set 



Page 482 



1.75 

3.70 



10 Gm. 7.30 

1.00 
1.00 

1 .00 



1.50 
3.25 
2.50 

4.50 

2.50 
3.50 



30 Gm. 1.40 
60Gm. 1.75 



2.50 

3.50 

.00 






Fibrin I,nfc 

FireCtoy- 

Fluoreacd ' 

llunrnc" 1 

Fluorspar 






fructose 

Fru.t Sug 
Puller «^ 

Furfurol 

Fusel Oil 
GalltoM (L* 

Galtotttt 
llatlneW| 

■ • 

Gra 
Nut 

Glas> 

Glauber- Sal 
Glucose-see 

Glue bnfl 

" white fc 

Gluten F: 
Glycerine I 
Ghcogenpur 
Gold Metal f 
I eaf pu 
Bromid 
Chlorid 
Sodium 
Grape Sugar 
Graphite ; 

flak 
Gum Arabic 






> . 



• 4 









•• 



U 






(I 



II 



u 



Asphal 1 
Benwii 
Camph 
Catech 
Damar 
Gambo 
Guaiac 

Mastic 

Sandar 
Shellac 



Tragaci 
Gypsum 
Hematoxylin 

Hemoglobin i 
Hydrogen P« 









Su 

M r "' U ' ;or 8 

gyjroqoinon 

Indig 0| 
1 inni 

Infusorial I ,. 






CHICAGO APPARATUS CO. 



gMilvay 



Chemicals and Reagents 



Prices include container- 
No quantities smaller than those priced will be sold. 



Fibrin from blood 
Fire Clav 



1 oz 
$0.95 



Fluorescein, Sodium Salt 95 

Fluorescin 3.35 

Fluorspar powd. — see Calcium Fluoride. . , 

Formaldehyde IS. P 40* c 1 gal., $2.00 

C. P 

" Para (Trioxymethylene) 

Fructose \ levulose 

Fruit Sugar &eeLcxulose 

Fuller's Earth powder 

Furfurol (Pyromucic Aldehyde) 25 

Fusel Oil — see Alcohol Ann 1 

Galatose (Lactoglucose) pure 1.05 

Gallnuts — see Nutgall 

Gelatine White Silver Label sheet 20 

" gran .20 

Gran. Bacto 

M Nutrient Bacto 

Glass powd 

u Wool fine 30 

Glaubers Salt — see Sodium Sulphate .... .... 

Glucose — see Dextrose 

Glue brown .... 

44 white flake 

" ground 

Gluten Flour 20 

Glycerine C. P 1 gal., 4.00 ... 

Glycogen pure .... 

Gold Metal pure foil 

Leaf pure — see Section D 

Bromide Mono pure .... 

Chloride Tri .... 

11 Sodium Chloride U. S. P.. 

Grape Sugar — see Dextrose . . . .... 

Graphite powder 

flaky- .. 

Gum Arabic select tears 20 



it 



.20 



H 
it 

u 

a 
a 
it 
a 
u 
u 
'• 
it 

it 

it 



.20 
.25 



powd 

Asphaltum 

Benzoin Sumatra 

Camphor 

Catechu 

Damar 20 

Gamboge select -25 

Guaiac -20 

Mastic tears -20 

Sandarac -20 

Shellac white -25 

orange .... .25 

Tragacanth Hake *35 

white powd . -35 

Gypsum native powd. l^ Calcium Sulphate 

calcined J 

Hematoxylin pure cryst 

Hemoglobin pou d - 30 

" scales 35 

Hydrogen Peroxide 3% U. S. P 

'* U' ' C Pi .... 

;;u ; » = 100 Vol (Superoxoi! .60 

Sulphide Solution 

lydrone for generating hydrogen ........ - 

Hydroquinone •jjj 

Hydroxylamine Hydrochloride C. P. ,20 

Iceland Spar for standardizing— see Calcium Carbonai i . . .. 

Indigo powd - 30 

Carmine paste. . 

" " drj (soluble in water) -35 

Infusorial Earth com'l 

Inulin - 7o 



u 



4 oz. 
S3. 00 

2.85 



.25 
.35 



.50 



.... 
.45 
.45 

> • ■ • 

2.00 

- - • • 

.70 



.30 
.30 
.30 

.35 
.25 



.30 
.35 
.35 
.20 
.45 
.65 
.25 
.45 
.65 
.35 
.45 
.35 
.50 
.45 
.95 
.85 



,80 
.95 
.20 

1.15 



.75 
3.60 

. . . . 

.85 
.45 
.90 

2.25 



1 lb. 

$0.25 

8.50 



.40 

.65 

1.10 



.20 
1.50 



1.30 
1.40 
3.50 
6.00 
.30 
2.00 



.60 

.60 

1.00 

.55 



.30 

.70 

.75 

.80 

.35 

1.35 

1.85 

.50 

1.20 

1.75 

1.00 

1.25 

1.00 

1.40 

1.30 

2.75 

2.50 



* * . • 

2.30 

2.75 
.30 
.45 

3.30 
.65 

1.75 

2.25 



2.50 
1.20 

2.70 
.30 



5 lbs. 



$0.90 



1 < .in. 
1 < ".m. 
1 I »m. 



2 lb. 



1.40 

2.85 



.75 



1.25 



2.25 

10 Gm. 4.00 

1 (.in. 1.45 



1.55 

1.00 

.75 



1.25 



1.50 



10C.ni. 2.75 



1.25 
2.00 



2.50 
2.50 



1.15 
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CHICAGO APPARATUS CO. 



£Milray 



Chemicals and Reagents 




Prices include container. 
No quantities smaller than those priced will be sold. 



1 oz. 1 oz. 1 lb. 



u 
u 



... 

.4 

u 



Invert Sugar see Sugar Inverted. 

Iodine resublimed U. S. P \<i.7.s 

C. P. .85 

" Chloride Tri J.00 

Pentoxide Anhyd. -set \« id Iodic anhyd 

Solution in Potassium Iodide .20 

Tincture I S. P .25 

Iron filings fine 

CO.lt>. 

Powder 

- • 

redu( ed bj I I\<lrogen 90% 25 
Wire No lt> 
" No 25 

Pi< tun \m I 26 yds., $0.25 

for standardizing .45 

(ic) Acetate b isic scales dry pure. . . 30 

Sol C. P. .25 

Ammonium Chloride C* P* .25 

Citrate brown pearls U. S. P .25 

" green " .25 

Oxalate C. P. .25 
sulphate C. P. 
(ous) " C, P. 

(ic) Arsenate C. P. 25 

Arsenite pure ... ,30 

Benzoate pun ,45 

(ous) Bromide 30 

(ic) Chloride lumps U, S. P 

lumps C. P. 

anhyd. sublimed C. P. ,35 

(ous) pure ,20 

C P- ,20 

(ic) Citrate pearls U S P .25 

Ferrocyanide Prussi tn Blue Soluble 20 

Fluoride C. P. 3Q 

Hydroxide <;. P. [20 

(ous) Iodide 75 

(ic) Nitrate • rysl C. P. *20 

(ous) Nitrate Solution . ,20 

(ic) Oxalate pearls _25 

dms) powder [20 

(ic) Oxide red tech. (Crocus Martis 
" pure I- nreler's R 

(ous) u black C/P. .40 

(ic-ous) 4 * pure magnetii 



.. 
.. 

u 

ti 

a 
it 
U 

ti 

.. 
.. 
u 
u 
tt 
u 
u 
.. 
it 

a 
ti 

14 

CI 

II 
a 
u 
ti 

.. 
■ ■ 
u 
tt 

ti 

• • 
u 
ti 
»» 
u 
.. 
u 
u 



14 

ti 

ti 



• ■ 



.. 



• • 






CI 



ti 



ti 

• • 



.25 
.20 

.25 
.20 
.25 



(ous) 



(ic) Phosphate soluble pearls U. S. P 
(ous) pou.l 

(ic) Potassium Oxalate C. P. 

Sulphate C. P. 
Sodium Ova I at i- C P. 

Sulphate C. P. 
Sulphate r>asi< drj 

normal C. P. 
crysl to li. (Coppei - 
•• U.S.? 
C P 
anhyd. I v P 
C. P. 
Sulphide lump 

m 
(ic) Iron Pyrites 

(ous) ' Bticks 

Sulphite C. P.. k 

(ic) Tartrate scales. * $« 

Javelle Water— see Sodium Hyptt hlorite 

Junket Tablets. 10 in Vial, SO. 20; "l(Mi in bottle, .90 

Kaolin powd 

U.S.P 

washed in acid 20 



u 



u 
ti 
ti 



ti 

I > 

.. 

(I 

ti 



.20 






$2.20 

2.50 
10.50 

.35 
.55 



.25 
.55 



.90 

.70 

.55 
.55 
.45 
.45 
.50 
.30 
.30 
.55 
.60 
1.30 
.70 
.25 
.30 
.75 
.35 
.40 
.55 
.45 
.75 
.35 

.411 
.35 
.55 
.40 

.25 
.M) 
1.10 
.25 
.45 
.30 
.60 
.45 
.55 
.35 

.30 
.30 



.25 
.20 
.45 



.65 

Ml 



.45 



S7.25 
7.75 



i.iHi 
1.50 
.20 
.20 
.50 
1.55 
.30 
.35 



1.95 
1.55 

1 .Ml 

1.35 

1.30 
1.50 

.Ml 

.60 

1.65 

1.75 

2.(1(1 
.50 
.60 

2.25 

.90 
1.05 
1.60 
1.25 

2.2* 

1 .00 

1.20 

.90 

1.65 

1.20 
.25 
.60 
.70 

3.25 
.50 

1 . 30 
.90 

1.70 

1.35 

1.60 
.90 
.65 

.75 
.20 
.30 
.55 

.35 
1.25 

.20 

.25 

.30 

.30 
1.90 
2.40 



.20 

.30 

1.35 



.60 
1.15 



5 lbs. < 

$0.65 

.611 • 

1.50 

2.50 ! 

2.50 • 

1. 
2.35 

.85 
2.50 
3.00 

2.00 

3.50 

.60 

1.15 

2.15 

1.4(1 

^75 
.95 

1.25 
1.10 



geroieoe- 

ihr 

J M.I 

Lead B- 1fs 

■■ Shot v * 
Foil ' 
I est H 















raft 






\r>tna' 

•• H..r 
•• Bn»mid 
< jrb<>n 

Chlorid 
Chroma 



anidi 
\ide 

" Pen 
" Hydroi 
" Iodide 1 

Nitrate 



.. 






" Oxalate 
Oxide [ 



U 
U 

II 






k 



Per..\iJ 
I'lWph 
SUii 

Silicoflt 
Subacet 
Sulphat 

Sulphid 









Sulphh 
. ' Tartnti 

.. 

Chlorin 
Water 

h «um vcei 
Broi 
Carl 

'.ill, 

Plu. 
Hyd 
todi 

\.-r 
ViIk 
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CHICAGO APPARATUS CO. 



SMilray 



Chemicals and Reagents 






u 



u 



44 



.. 



Prices include container. 
No quantities smaller than those priced will be sold. 

1 oz. 

Kerosene 

Kieselguhr — see Infusorial Eartli 

Lacmoid scales $2.00 

Lactose (Milk Sugar) powd .... 

powd. C. P. . .20 

Bacto. .... 

Lampblack 

Lead Bars 

com'l sheet He in ... 

Shot No. 10 

Foil (tea lead) 

Test Ag. tree gran 

a " Foil 

Acetate normal cryst. tech. . ... ... 

* I . S. I> 

" 4i C. P 

powd. tech 

u " l\ S. P 

(sub) basic C. P. for Sugar Analysis 

Monobasic C. P .20 

Arsenate dry powd 

C. P. 20 

Borate C. P. .30 

Bromide C. P .50 

Carbonate (White Lead I 

C. P 20 

:i Chloride C. P .20 

Chromate (Chrome Yellow ) 

C. P 20 

fused lump C. P. .25 

Cyanide pure -35 

Dioxide — see Lead Oxide brow n 

Ferrocvanide pure -30 

Hydroxide C. P 20 

Iodide U. S. P . .60 

Nitrate cryst. tech 

Oxalate C. P. ' 30 

Oxide Di-Brown tech 

Mn.freeC. P. .20 

H Mono- Yellow (Litharge). . ... 

C. P 

M Red (minium) ... . . . . • • - 

it ■*#"*!> 

v>. r* .... 

Peroxide — see Lead Oxide Di-Bn>\\n 

Phosphate C. P -30 

Silicate pure -20 

Silicofluoride C. P -20 

Subacetate — see Lead Acetate basic 

Sulphate pure -20 

C. P 25 

Sulphide native < lalena. .... 

C. P. - 35 

Sulphite C. P. -25 

Tartrate C. P., .......... . -30 

Levulose dry powder (l)iabetinj • 5 " 

syrup •" 

Lime — see Calcium Oxide 

Chlorinated — see Calcium Hypochlorite 

Water --<.< Water Linn- 

Litharge — sec Lead Oxide mono •••• 

Lithium Acetate pure -^ 

Bromide U. S. P - 4r > 

Carbonate U. S. P •« 

Chloride C. P. 40 

Fluoride C. P - 70 

Hydroxide C- P. - 80 

Iodide 1 . S. P 90 

Nitrate C. P.. -40 

Salicylate I S.I 1 ... •« 



u 

.. 
a 
it 

14 

u 
u 

M 

ii 
u 

u 

.. 

M 
it 
it 

tt 

it 
II 

it 
tt 
it 
.- 
it 
it 
it 

it 
it 
tt 
it 
it 
ti 
i* 
ii 
tt 
it 
II 
it 
it 
it 
it 
II 
it 
(< 



1.30 


3.90 


1.20 


3.50 


.95 


2.80 


1.25 


3.75 


2.10 


6.30 


2.50 


.... 


2.70 


. . 


1.10 


3.25 


1.00 


3.00 



4 oz. 


1 lb. 
$0.30 

• • 

■ • ■ 

.60 

1.00 

3.00 

.50 

.35 

.35 

.30 

.40 

.60 

1.05 

.45 

.50 

.75 

.45 

.50 

.70 

1.30 

.50 

1.50 

2.40 

.35 
1.25 
1.20 

.45 
1.20 
1.60 
2.50 

2.00 
.95 

5.25 
.45 
.80 

2.10 
.65 

1.30 
.35 
.60 
.35 
.60 

1.75 
1.35 
1.25 

■ ■ 

.95 
1.10 

.50 
2.70 
1.55 
2.25 
4.50 
3.75 


5 lbs. 
1 C...I. $0.75 


$0.30 
.35 


)i oz. .75 
2.50 


1.00 
.25 


Y 2 lb. 1.75 


> • 

.20 

.30 

35 


1.50 
1.35 
1.25 
1.50 
2.50 


.20 
.25 
.35 
.20 
.25 
.30 


1.65 
2.25 
3.00 
1.65 

2.25 


.45 




.25 
50 


2.15 


.80 

1.40 

.20 

4S 


1.35 


.40 




.20 

40 


1.75 


55 




f N5 








.70 




35 




1.75 




.20 
.35 
.70 
.25 
4^ 


1.75 
3.65 

2.75 


.20 
.30 
.20 
.30 


1.35 

2.50 
1.35 
2.50 


.60 




4=i 




.45 








.35 




.40 




.25 




90 








.75 




1.50 




1.25 














r 




r 




I 


Ubi 


■ 

■ 


■ ■ 


,VJ 


■ 


,i 
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CHICAGO APPARATUS CO. 



ZMilvay 



Chemicals and Reagents 




C HICA 



Prices include container. 
No quantities smaller than those priced will be sold. 



1 o/ 4 oz 1 lb. 



it 

u 



Tartrate 55 

Litmus Cubes blue . . .20 

Powder blue . . . ." .25 

red .25 

Purified .90 

Paper — see Test Papers 

Logwood Chips 

Extract 

Lycopodium powd .25 

Lysol gen nine 

Magnesium Metal powd .35 

nlibon .50 

turnings for Grij reaction .40 



u 



" 



It 






• • 

It 
ti 

«. 
tt 
«• 
II 
ti 
u 
a 
a 
ti 

• * 
tt 
.. 
ti 
ti 
.. 
tt 
ti 
it 

.. 
.. 
a 
ti 
.. 
.. 
ti 
tt 
U 
U 
.. 
II 
II 
»• 
it 



II 



Acetate C. P 
Ammonium Chloride C. P. 

Phosphate C. P. 
Sulphate C. P. 

Borate C. P. 

Bromide cryst. pure 

Carbonate 2 oz. cubes . 

powl. liuht pun- ... .... 

C. P.. . .' 

Chloride cryst. pure. 

*-* •■•. i. 

fused C. P. 

Chromau- CI' 

Citrate C. P. 
Fluoride C. P. 
Formate C. P. 

Iodide 

Nitrate C. P. 
Oxalate C. P. 
Oxide light U.S. P 

tech. he-.r. j , powder 

hi ivy U. S. P 

c. p: 

md Sodium Carbonate C. P. (Eschka's \li\i 
Peroxide 

Phosphate Monobasic C. P. Mg. II. il'O,). 

Dibasic C. P. Mg. HPO«+Aq 



.25 
.20 
.20 
.20 
.25 
.40 



.20 






.20 
.45 
.40 
.50 
.35 
.90 
.20 



tt 



• . 



4* 



• • 



ti 



TribasicC. P. Mg 3 (PO4) 






.40 
.35 
.35 
.30 
.20 
.25 
.30 



Pyrophosphate C. P 

Silicate tech. pou dor 

" C.P .25 

Silicofluoride C. P. .30 

Sulphate cryst. (Epsom salts) U. S. P 
" C.P. 

dry powd .... 

" anhyd. C. P. .20 

Sulphite pure .20 

Tartrate C. P. .35 

Thiocyanate C. P. l.oo 

Maltose ( Malt sugar) pure .25 

Manganese Metal M J t» h 

" pure ... .20 

Acetate C. P. .45 

Ammonium Chloride C. P. .25 

Sulphate C. P. .20 

Borate C. P .30 

Bromide pure ... ,55 

Carbonate C. P. .25 
Chloride cryst. tech. . 

u C.P .20 

Dioxide pran 

. 

lump . 

powd 

C. P. .20 

Hvdroxide pure .25 



u 

ti 

u 

it 
ti 
ti 

ti 
« 
ti 



ti 



$1.10 

1.60 

.50 

.45 

.60 

2.60 

• . 

.20 
.35 

.60 

• • 

1.00 

1.85 

1.15 

.55 

.45 

.40 

.40 

.65 

LOO 

.30 

.20 

.40 

.25 

.30 

.40 

1.40 

1.00 

1.35 

.95 

.30 
.70 
.40 

' '.40 
1.00 
.90 
.85 
.80 
.40 
.65 
.75 
.20 
.60 
.70 

.25 
.20 

.40 

.35 

i.OO 

3.00 

.50 

• . - . 

.25 
.45 

1.30 
.60 
.35 
.85 

1.60 
.55 
.25 
.35 



.35 
.50 



$3.30 
4.70 
1.50 
1.40 
1.80 



.30 

.95 

1.75 

1.10 

2.75 

3.35 

1.65 

1.25 

1.20 

1.20 

2.C0 

2.90 

.65 

.40 

1.20 

.45 

.65 

1.00 

4.20 

3.00 

4.00 

2.80 

.75 
2.00 
1.00 

.30 
1.00 
3.00 
2.70 
2.50 
2.35 
1.20 
1.95 
2.15 

.35 
1.75 
2.10 

.20 

.50 

.30 
1.15 

.95 
3.00 

1.50 

.50 
1.25 

3.90 
1.75 
1.00 
2.50 

1.60 
.55 
.90 
.20 
.30 
.20 
.75 

1.50 



511 



$1.25 



3 oz. .30 



1.50 



1.95 
2.90 



1.00 



1.50 



.60 
1.90 
1.30 



25 On 1 1.50 



2.30 

.75 

1.15 

.75 



***** g 

Per 
ph< 
Sol 









Marble lump 
\|elamp>n 

Menth" 
Uercurochrom 






Meriuo 



Metal 



.< 






i< 


(k 


u 


us) 


u 


(ic)B 


.. 


B 


u 


1 




.. 


u 


(0UM 


.. 


(ic)C 


.• 






li 


u 


(01^ 

• ■ 


.' 


ft 


-■ 


((Hi- 


.■ 


(k 


.' 




li 




>> 


(ous) 


«. 


Potts 




Sub- J 


>• 


lie S 


<■ 


(ou> 


.. 


iic)S 


■ . 


s 


Metals Fusible 


Methyl Ace 




Mcoha 


U 


Benzoi 


• • 


Bromii 


• • 


Iodide 




Orangi 




Red 




Salicvl 


MethMamiSe 


ir'"' 'top 
,n ^l Wool 


Minium 
N, " l . v bdenu* 






M 



°«»och| 



w Be, 
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CHICAGO APPARATUS CO. 



£M\ hay 



Chemicals and Reagents 



Prices include container. 
No quantities smaller than those priced will be sold. 



1 oz. 4 oz. 1 lb. 
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Manganese Iodide $0.% 

Nitrate C. P 25 

Oxalate C. P. 30 

Peroxide— see Manganese Dioxide 

Phosphate C. P 35 

Sulphate pure 

C. P 20 

Sulphide 30 

Mannite pure 50 

Marble lump or dust— see Calcium Carbonate 

Melampyrite — see Dulcit 

Menthol cryst 90 

Mercurochrome ci yst 

Tablets 4.6 gm 30 in bot., $1.90. 

Solution 2% 35 

Mercury Metal Virgin grade 

redistilled 

C P 

(ic) Acetate C. P. .. ! 50 

(ous) pure -65 

(ic) Biniodide — see Mercury Iodide Red 

Bromide C. P. 75 

Chloride gran. U. S. P .30 

« C. P. .35 

(ous) " (Calomel) U.' S. P ...... ! .40 

C. P .40 

(ic) Chromate C. P .85 

" Cyanide cryst. C. P 55 

" Iodide red U. S. P 70 

(ous) " green U. S_ P 70 

" yellow U. S. P 70 

(ic) Nitrate cryst. C. P 45 

(ous) " cryst. C. P 45 

(ic) Oxide red U. S. P 40 

" w " C. P. -45 

" yellow C. P.! [...'.//.. .50 

(ous) " black C. P b0 

Potassium Iodide 90 

Sub-Sulphate — see Mercury (ic) Sulphate basic 

(ic) Sulphate normal 35 

M " C. P 40 

(ous) 4i C. P 50 

(ic) Sulphide black (Ethiop's Mineral) .35 

red (Artif. Cinnabar) 45 

red C. P. 55 

Sulphocyanate (Thiocyanate) 40 

Metals Fusible — see Alloys 

Methyl Acetate pure 20 

Alcohol — see Alcohol Methyl 

Benzoate -35 

Bromide 30 

Iodide 1-^0 

Orange (indicator) ... 60 

Red pure 1-20 

Salicylate — see Oil Wintergreen 

Sulphate — see Dimethyl Sulphate 

Methylamine Solution 33% 2.50 

Hydrochloride 4.00 

Metol (Photographic Developer) 60 

Microcosmic Salts — see Sodium Ammonium Phosphate 

Milk Sugar — see Lactose 

M i n era 1 Wool 

M inium — see Lead Oxide red 

Mohr's Salt— see Iron (ous) Ammonium Sulphate 

Molasses Kettle Rendered - - - 

Molybdenum Metal 95% powd 1*75 

Oxide (susqui) pure 2.50 

Trioxide— see Acid Molybdic 

Monobrom Benzene ^° 

Monochlor Benzene 20 



$0.55 


SI. 65 


.75 


2.20 


1.00 


3.00 


.25 


.55 


.35 


.90 


.85 


2.50 


1.50 


4.50 



1.80 



• 



70 
30 



1.00 


3.00 


.95 


2.90 


1.10 


3.15 


1.25 


3.75 


1.45 


4.25 


1.55 


4.50 


2.25 


. . . • 


.90 


2.75 


1.05 


3.15 


1.10 


3.25 


1.15 


3.50 


1.60 


4.75 


2.40 


7.50 


2.40 


• • . 


2.40 


■ • < . 


1.20 


3.50 


1.25 


3.60 


1.15 


3.35 


1.25 


3.75 


1.45 


4.30 


1.80 

.... 


5.30 

. i • • 


.95 


2.75 


1.10 


3.20 


1.40 


4.20 


.90 


2.60 


1.35 


4.00 


1.55 


4.60 


1.20 


3.60 


> ■ • . 

.40 


1.10 


1.00 


3.00 


.70 


2.00 


3.40 


... 


1.80 





.25 



■ 



2.00 
.90 



5 lbs. 



$2.30 



in Gm. 1.90 



13.50 
14.50 



75 



lpt. 



30 
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CHICAGO APPAR AT US CO. 



SMilvay 



Prices include container. 
No quantities smaller than those priced will be sold. 



Chemicals and Reagents 



cHicag 



1 02. 



Naphthalene Balls 

u Int. flakes 
Naphthol Alpha tech 

ret 1 v -1 
Beta resub 1 S. P 

Nitroso -see Nitrosobeta Naphthol 
Naphthv (amine Alpha ta h 

Hydrochloride c. P. 
Beta tech 

Hydrochloride 



.« 
u 



$0,30 

, .40 

.20 






.25 
.55 
.30 
.90 
Nickel Metal gran .20 

.20 
.25 

30 

.25 



It 
U 

a 

u 

• » 
u 

.. 

'< 

(4 

.. 
ti 
U 

■• 

U 



* I 



" C. P 

pott (1 

Acetate C. P. 

Ammonium Chloride C. P. 

Sulphate tech 
( '. P 

Borate C. P 

Bromide pure. 
Carbonate tech 

C. P. 
Chloride crj st. tech 

C. P. 
Cyanide C. P. 

Fluoride C. P. 



.20 
.45 
.50 
.20 
.30 
.20 
.25 
.45 
.35 



Hydroxide C. P. So 



Nitrate cryst. C. P. 
Oxalate C. P. 
(ic) Oxide black pure 

• C. P. 
(ous) green pure 

C. P. 

Phosphate C. P. 
Sulphate cryst. te< h 

C P 

Sulphide C. P. 

Tartrate C. P. 
Nicotine Sulphate H 
Ninhvdrin 



it 
<< 

« 

<< 

<< 



.25 
.40 
.25 
.30 
.25 
.3(1 

.45 



.20 

.35 

.35 



i uz. 
$0.20 

.85 

1.00 

.45 

.50 

1.60 

.85 

2.70 

.35 

.50 

.55 

.85 

.65 

.20 

.30 

1.40 

1.35 

.35 

.80 

.30 

.55 

1.40 

1.05 

1.45 

.50 

1.20 

.50 

.70 

.60 

.70 

1.30 

.20 

.35 

l .no 

1.00 

.95 



Nitraniline Meta tech. 35 

Ortho C. P. j*25 

Para 



.. 



Nitrobenzaldeh\ck' Meta pu 
Nitrobenzene Rectif. (Oil Mirbane). 
Nitron 

Nitrophenol Ortho 

Para 
Nitrosobetanapth hoi 
Nutgall who 

powd. . 

Nutrose 

Oil Almond Bitter true 

Artif.- see I 

Aniline — see Aniline pure 

Bergamot 

Birch sweet—see OH Win tural 

Cajeput 

Castor 
Cedar Leaf 

W ood for clearing 

immersion 

Cinnamon Cassia 

< loves . . 
Cocoanut 
Corn 

< lotton Seed 
Crude (Crude Petroleumj 
Fusel rectified -see All ohol Ajnyl . 
Lavender I lowers Exl 
Lemon 



.35 
1.20 



it 

It 

.. 

ci 

It 
(I 

it 
it 

.. 
.. 
it 
ti 
CI 
U 
CI 



.45 
.35 
.85 
.20 
.20 
1.00 
.75 



1.00 

3.50 

.30 

1.35 

1.00 

2.80 

.30 

.35 

. 



.70 
.45 



.35 

.25 

.45 

.75 

45 



1.35 
.35 
.90 
.55 

1.25 

■ 

1.25 

.30 
.30 
.25 



.60 
.35 



1 lb. 

SO. 30 

.25 

2.40 

3.00 

1.25 

1.45 
4.80 
2.50 

1.00 
1.40 
1.60 
2.55 
2.00 
.35 
.70 
4.20 
4.00 
1.00 
2.40 
.90 
1.60 
4.20 
3.15 
4.30 
1.40 
3.60 
1.50 
2.00 

1.75 

2.00 
3. SO 
.35 
1.00 
3.00 
3.00 
2.25 



5 lbs. 



1.00 3.00 



3.00 

.55 

4.00 
3.00 

.75 
.90 

■ 



.60 
2.60 
1.50 

3.75 

3.75 
.(•0 
.60 
.50 
.40 



1.00 3.00 



$1.25 
1.00 



1.35 

3.00 



1.35 



1/lix.m. 1.00 






2.2=> 
1 1 .111. 1.00 



2.50 



2.25 
1.35 
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Oil I" 1 

ffeattf* 

I'.iim 

paraffin 

- peanut 
» Pepf*m 

Saisafra 



•• 



•• Thyme 

1 

« Turp^nr 

- (Vtoterg 

n 

in 
Orcinol 

Osmium Te 

Ox-Gall po% 
Bac 

Oxone I llbe 

Pancrvatin 

- 
Papain 
Paper I 
Parch 

Paraffine 

Paraformak 
Paraldeh\dt 
Parchment 
Puis Green 

IVpsin 

s 

Ptpti.n.- 

Bac 
Nil 

Petrolatum 

Petroleum I 

I 
Phenol 

Phenolphths 
Phenylenedi 






Phen>lh>dr: 

gUwogluci, 

^'^Phoric 



orui 






fc&j- 






CHICAGO APPA RAT US CO. 



SMUvay 



Chemicals and Reagents 



Prices include container- 
No quantities smaller than those priced will be sold. 



1 oz 4 oz. 1 lb 



.. 
(i 

a 

it 

*• 
a 
ti 
it 
ti 
a 
a 

it 

it 

11 

n 



Oil Linseed boiled 1 pt. $0.45, 1 qt. $0.80 ... 

raw 1 pt. .45, 1 qt. .80 

Neatsfoot 

Olive best Italian .... 

Origanum comp $0.30 

Pa 1m red .... 

Paraffin yellow 

white 

Peanut 

Peppermint I. S. P .60 

Sassafras V. S. P .50 

Artif 25 

Thyme white -35 

'- red 35 

Turpentine pure . 1 pt. .45, I qt. .75 .... 

Rectified U.S. P 

\\ intergreen true (sweet birch) 50 

synthetic (Methyl Salicylate) 20 

Orcein cryst 

Orcinol (Orcin) 

Osmium Tetroxide — see Acid Osrnic Anhydride 

Ox-Gall powd. pure -40 

Bacto 

Oxone Cubes — see Sodium Peroxide Fused 

Pancreatin U. S. P. powder .45 

Liquid 30 

Papain (Papayotin) 1-00 

Paper Test — see Test Paper 

Parchment — see Parchment Paper 

Paraffin e medium 

soft 

" liquid — see Oil Paraffine 

Paraformaldehyde — see Formaldehyde Para . 

Paraldehyde V. S. P 20 

Parchment Paper medium 

Paris Green — see Copper Acetoarsenite 

Pepsin powd. U. S. P .50 

scales U. S. P •'»<> 

Solution -30 

Peptone dry from Meat -35 

Bacto -60 



$0.30 
.35 
.70 
.30 



.30 
1.80 

.50 
1.00 
1.00 

.35 

.40 



II 



Witte's 

Petrolatum yellow 

white 

Petroleum Crude — see Oil Crude ... 

Ether— see Ether Petrolic 

Phenol — see Acid Carbolic 

Phenolphthalein 1 S. P -35 

C. P -40 

Phenvlenediamine Meta tech *4» 

" Hydrochloride C. P 2.00 

Para tech - bft 



a 



« 



Hydrochloride C. P 



.60 

Phenylhydrazine Base 1-25 

Hydrochloride 1-25 

Phloroglucin (Phloroglucinol) 

Phosphoric Anhydride— see Acid Phosphoric Anhydride 

Phosphorus Yellow sticks - ••" 

NOTE: Phosphorus Yellow Sticks cm U- shipped only by freight. Express 
or Parcel Post shipments are prohibited by law. 

Phosphorus Red Amorph -" 

Oxvchloride C. P. 45 

Pentachloride C. P. -« 

Pentasulphide C. P. •« 

Pentoxide -see Acid Phosphoric Anhydride 

Trichloride C. P. 45 

, , , *oO 



u 

a 
U 



ii 



Sesquisulphide 
Phthalic Anhydride -see Acid Phthalic Anhydride 
Pipe Clay — see Kaolin 



1.00 
1.25 

• •I. 

1.25 

.80 



.40 

.30 

- 

1 .50 

1.75 

.75 

.SO 



.SO 2.40 



■ 



.75 
1.00 
1.20 

1.70 
1.70 
4.00 
4.00 



.00 

.90 

.75 

1.20 

.75 
.70 



• . 

$0.65 
.SO 
2.00 
.60 
.40 
.50 
.75 



1.50 
3.00 
3.00 

.80 

1.00 



- . . 

3.00 
4.15 

3.75 
2.00 



.25 
.20 



1.25 
.60 

4.40 

2.25 
2.40 
6.00 
8.00 
.40 
.50 



2.25 
3.00 
3.50 

5.00 
5.00 



.60 1.40 



1.40 
1.90 
1.70 
3.5i> 

1.85 
1.90 



5 lbs. 

1 gal. $2.25 
1 j d. 2.25 



1.00 
1.35 



1 gal. 1.75 



Ki Gm. 2.00 
10 (,m. 2.25 



.90 

.SO 



2.25 



i 2 lb. 3.50 

1.50 
2.00 



10 Cm. 3.50 







Page 489 



CHICAGO APPARATUS CO 



Mfilray 



Chemicals and Reagents 




Prices include container. 
No quantities smaller than those priced will be sold. 



1 oz. 4 02. 1 lb 



5 lbs. 



• ■ 



«. 



• • 



>> 



Plaster Paris— see Calcium Sul] hate Calcined 

Platinum Foil or Wire- 
Asbestos 5' , — ee Asbestos Platinized 
(ic) Chloride C. P. .li 

Solium, , 5%. . $3.25 

Wt 6.25 

Plumbago — sec c Iraphite 

Potassium Metal Balls 1.80 

Acetate U. S. P .20 

" C. V. .20 
Acid Tartrate — see Potassium Bitartrate. 
Alum — see Aluminum Potassium Sulph b 

Ammonium Phosphate C. P. .25 

Sulphate C. P. .25 

Vntimoniate C. P. .30 

Antimony Tartrate U. S P. I l.irur Emetii .20 

C. P. .25 

Arsenate cryst. C. P ,M\ 

Arsenite C. P. M) 

Benzoate pure 40 
Bicarbonate cryst. U. S. P 

C. P.. .20 
Bichromate cryst. tech 

C. P. .20 

Binoxalate cryst 20 

c. p. ; 20 

Diphosphate C. P. see Potassium Phosphate Mono 

Bisulphate cryst. C. P. .20 

fused C. P. .20 

" povd. C. P. 20 

Bisulphite G. P. .20 

Bitartrate powd. (Cream rartar) I S P 

.20 
.30 
.30 
.20 
.20 



• • 

u 
u 



it 

.. 

44 

.4 

44 

u 

a 

4. 
4. 

•• 

u 

44 

4. 

44 

44 

•4 

44 

4. 



•4 
•4 
•• 
•• 
»• 
»» 
•- 
it 
4. 

4 4 

.4 

u 

44 

•4 
-• 
•- 
'• 

44 

44 

4. 

44 

44 
•■ 
•• 
II 
• • 
I. 
-• 
.. 
-. 
.. 

4. 

4. 

•4 



• • 



•• 



<i 



C.P 

Borate C. P. 
Bromate C. P. 

Bromide gran. I S. P 

cryst. C. P 

Carbonate U.S. P. (Salts Tartai I 

cryst. C. P .20 

Anhyd. C. P. .20 

Chlorate cryst. pure 

' C. P. 

powd pure 
Chloride pure white 

C. P. 
Chromate cryst. pure. . . 20 

• C.P. .'20 

Chromium Sulphate— see Chromium Potassium Sulph 

.20 



•4 



-. 



.25 

.80 
.20 
.25 



Citrate l. S. P 

C.P. 
CyanateC. P. 

Cyanide fused 98-100^ pure 
C. P. 

Dichromate— see Potassium Bichi ate 

Ethyl Sulphate pun Ml 

Ferricyanide cryst. red pun 20 

" C P. ^25 

Ferrocyanide cryst. yellow pure 20 

" c.p ; 20 

Fluoride cr\ si C.P. 30 

Formate C. P. . . . . ^q 

Hydroxide Sti« ks 1 SI 

C P 
Pellets I S I' 
" C. P. 
Iodate C. P. 70 

Iodide cryst. U. S. P ; b0 



U 

44 

4. 



$0.30 
.35 



.60 
.65 
.80 
.30 
.60 
.80 
.75 
.95 
.20 
.30 
.20 
.30 
.30 
.45 

.30 

.35 
.35 
.35 

.25 
.35 

.75 
.70 
.30 
.40 
.25 
.30 
..*0 
.20 
30 
.20 
.20 
.30 
.30 
.40 

.35 
.55 

2.50 
.40 
.60 

. 

1.80 
.35 

.50 

.30 

40 

.65 

.70 

.25 

.40 

.35 

.40 

2.10 

1.85 



$0.75 
1.00 



1.75 

1.85 

2.40 

.70 

1.50 

2.45 

2.20 

2.75 

.40 

.70 

.35 

.75 

.60 

1.35 

.75 

.80 

.95 

.95 

.55 

1.00 

2.15 

1.90 

.80 

1.10 

.45 

.65 

.75 

.30 

.60 

.30 

.30 

.60 

.65 

1.00 

1.00 
1.60 
7.50 
1.20 
1.80 



.90 

1.50 

.60 

1.20 

1.50 

2.00 

.65 

.85 

.65 

.85 

■ • ■ • 

5.50 



1 Gm. $2.5ii 



Potass iu* [ 



M oz. .70 



1.45 
3.25 



2.50 



2.00 
2.75 
i.25 
1.25 
2.50 
1.25 
1.15 
2.50 



2.50 



2.75 
3.75 
2.75 
3.75 



U 

• > 



v 



( 



Pr. >p\ I Acet: 
Alcol 

Iodic 

U 

Propvlamin 
Prussian Bl 

Ptyalin 
Pumice lum 

PyridLn 

Pyrocatechi 
Pjrogallol- 
Pyroxylin ( 
Qukklime- 
QukksQva 
Quinine \| r 

\\\ 
s u 

Quinol— see 

Raffin< 

Red Lead— 

Precipi 

Kennin 

1 

1 I n i 






Rh," R < 

Kh amnose 

Sal," 
Rosin 






Rubber (f\ 
r 

Sacc '^rin r 
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CHICAGO APPARATUS CO. 



£Milvay 



Chemicals and Reagents 



Prices include container. 
No quantities smaller than those priced will be sold- 



Potassium Iodide crvst. C. P 



1 oz. 4 oz. 1 lb. 



$0.70 



.. 



Metabisulphite pure 20 

Molybdate C. P. 75 

Nitrate crvst. pure 

" C. P 

powd. pure 

Fused Stick C. P .20 

Nitrite cry St. pure. 20 

- C. P 25 

Sticks C. P 25 

Oxalate Neutral crvst. pure 20 

C. P 20 

Acid — see Potassium Binoxalate 

Perchlorate C. P. 20 

Permanganate cryst. U. S. P 

" C. P 20 

Persulphate C. P. ... - ,( » 

Phosphate Monobasic C. P. Kl LI •<), .20 

Dibasic C. P. K*H POi 25 

Tribasic C. P. K 3 PO , 30 

Pyrophosphate C. P. 30 

Silicate dry C. P 30 

Silicofluoride C. P -35 

Sulphate crvst. pure 

" " C. P 

" powd. pure 

Sulphide cryst. C. P 25 

fused gran 

Sulphite C. P -20 

Sulphocyanate C. P. -25 

Tartrate Neutral pure -20 

cryst. C. P 30 

Tetrosalate C. P -30 

Thiocyanate — see Potassium Sulphocyanate 

Propyl Acetate Normal 1-20 

Alcohol — see Alcohol Propyl 

" Iodide Normal 3.00 

Iso 2.73 

Propylamine — see Trimethylamine 33' c Solution ... 

Prussian Blue — see Iron Ferrocyanide 

Ptyalin 2 -°° 

Pumice lump 

" Powd • — 

Pyridine (Base) tech «g 

Pyrocatechin Resub * • < ' ^ 

Pyrogallol— see Acid Pvrogallic . . ■ • ■ ■ 

Pyroxylin (Celloidin) l * u 

Quicklime — see Calcium Oxide 

Quicksilver — see Mercury ■ ■ ■ ■ 

Quinine Alkaloid I . S. P J'JJ 

Hydrochloride U. S. P • J-JJ 

Sulphate U. S. P 10 ° 

Quinol — see Hydroquinom- 

Raffinose OP... 

Red Lead — see Lead Oxide Red 

" Precipitate — see Mercury i.ic) Oxide 
Rennin powd. 1 :30000 -g 



U 

• - 

a 
a 
u 
u 

u 

a 

tt 

*4 

CI 

a 

»' 
tt 
it 
tt 

tt 
• * 
it 
it 
u 
u 
It 
it 
u 

u 
it 
tt 
u 



44 



14 



Liq 



10 in vial, $0.20 



Tablets, 1 Grain 

Resorcin recryst. White U. S. P *? 

Resub. U. S. P ** 

Rhamnose (Isodulcit) ^ 

Rochelle Salt — see Sodium and Potassium Tartrate. 

Rock Candy White — see Saccharose cryst 

" Salt coarse cryst 

Rosin Yellow lump 

powd 

Rubber (Caoutchouc) Crude Sheet • • • • 

Cement ^ 

Saccharin refined V. S. P w 



$2.10 


$6.25 


.30 


.55 


.20 


.30 


.30 


.60 


.20 


..*0 


.50 


1.50 


.40 


1.10 


.50 


1.45 


.55 


1.65 


.30 


.65 


.40 


1.15 


.40 


> • 

1.15 


.25 


.45 


.35 


.80 


.40 


1.10 


.40 


1.15 


.45 


1.40 


.55 


1.65 


.60 


1.80 


.60 


1.85 


.85 


2.45 


.20 


.40 


.30 


.60 


.20 


.40 


.50 


1.50 


.30 


.60 


.45 


1.25 


.50 


1.40 


.40 


1.10 


.60 


1.75 


.55 


1.65 



3.50 



.20 
.60 



. 



2.40 

.85 

1.15 
1.15 



.45 

.75 

1.10 



• « 



.35 

.30 

1.80 



2.50 

3.50 
3.50 



.20 

.25 

.30 

1.25 

3.30 



5 lbs. 



$1.15 
2.50 
1.15 



1.85 



1.65 
2.50 
1.65 



1.35 
1.15 



10 Gm. 7.30 










inn 



.<W 



10 Cm. 4.00 



.50 

.90 

1.25 
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CHICAGO APPARATUS CO. 



SMilvay 



Chemicals and Reagents 



Prices include container 
No quantities smaller than those priced will be sold. 






n 



.. 






• • 



.. 



u 



1 ol 

Saccharose gran 

cry st. I R< m k Candj .... 

" C. P. SO. 20 

Salol U. S. P .,30 

Sal Ammoniac -see Ammonium Chloride 

Sal Tartar — set rot.is>ium < arbonate 

Sail -see Sodium ( Chloride 

Rochelle -re Sodium Potassium Inn ii» 
Saltpetre see Pot issium Nitrate 
Sand Sea i How 

white 

washed .md ignitet I 

Saponin crude .... .30 

Purif. white .35 

Sealing Wax- see Wax -« ilmy 
Sea Sand see Sand. . . . 

Selenium sti< Its .60 

pow«l ... .65 

(ous) Hydroxide -see Acid Selenous .... 

Oxychloride l.io 

Shellac- I ann Shella< 

Silica powd 

pure — see A< id Silicic 
Silicon fused 

Carbide — see ( arborundum. 
Dioxide i i Silica . 

Silver Metal foil purr 1.40 

in. " 1.40 

powd, pre» ip 1.85 

Acetate pure 1.40 

Bromide pun 130 

Carbonate i ure 1.35 

Chloride pun 1 15 

Cyanide l\ - I L | 5 

Iodide purr 1 35 

Nitrate cry St. C. P. <*;i 

Nitrite pure 1 75 

Oxide U.S. P . 1.50 

Phosphate I '. S, P. . 1.50 

Sulphate pun 1.15 

Stag Wool— see Mi \. 1 

Soap Castile white bars 

•' powd . ,20 

Soft- Green Soap) U. S« P 
Soda Ash— see Sodium Carbonat< \nhyd 

Baking- see Sodium Bi( irbonate 

Lime -see Sodium Cat* mm Hydrati 

W ashing — see Sodium t arl lonate 
Sodium Metal 4a 

" c.p. \tl 

Acetate cr>st. tech . . .... 

" C.P. 

fused Anhvd. G. P. 20 

" cryst.C.P. ; 20 

Alum — see Aluminum Sodium Sulphate 

Aluminate C. P. 20 

Amalgam .ibout -V , 40 

Ammonium Phosphate C. P. 20 

Sulphate C. P. *2o 

Arsenate tech 20 

cr ysl < P. !20 

Arsemte tech >n 

" G - p !20 

Benzenesulphonate pure. . . 20 

Benzoate powd. I s p '20 

Sodium Bicarbonate pnw (| I s p 

Bichromate cryst. tech 

" C. P ,„ 

Binoxalate C. P. 'JJ 



4 0/ 1 lb. 



5 II 



U 
It 

•• 

u 
u 

.. 
*>» 

CI 

u 



• ■ 



44 



It 

It 

■ • 
• • 
a 
ii 

.. 

u 

ii 

.- 



it 

i. 



I • 


$0.20 


$0.20 


.45 


.40 


1.10 


.60 


1.75 



.25 

.75 

.'Ml 



1.65 
1.75 

3.35 



.30 



.30 
.35 



.20 

.20 

.60 

2.20 

2.70 



5.00 

5.25 



.20 
.60 



■ 



3.40 

3.40 .... 

2.80 9.11(1 



.70 
.90 

.50 






.33 


1.20 


.70 


1.65 


.20 


.30 


.30 


.60 


.40 


1.05 


.35 


.90 


.30 


• 

.85 


1.20 


3.50 


.35 


.95 


.30 


.75 


.40 


.75 


.35 


1.05 


.30 


.75 


.35 


1.05 


.30 


.75 


.35 


1.00 


■ 


.20 


.25 


.50 


.25 


.45 


.35 


.90 


.50 


1.50 



50.70 
2.00 



.45 
.45 

2 . 51) 






2.00 



1.25 
2.50 



.50 
2.00 
1.60 
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Sodium 



u 
ii 

• • 
ii 
ii 
.- 
ii 
ii 
.. 
ii 

ii 
ii 

4* 
II 
l« 
CI 

II 

II 
II 
II 
a 
U 

it 
(I 

(I 
II 
II 
14 
II 
II 

• • 
II 

i. 
II 

u 

ii 
it 

ii 

it 
u 
II 
II 
II 
ii 
II 
(i 
*• 
ii 
.. 
II 
II 
.* 
II 
it 
• • 
it 
it 

it 
it 
ii 
II 
II 



i* 

44 



II 

II 

• • 



.- 
it 



i* 



Prices include container. 
No quantities smaller than those priced will be sold 

1 oz. 

Hi phosphate — see Sodium Phosphate Monobasic 

Bismuthate C. P $0.65 

Bisulphate tech .... 

fused C. P 

Bisulphite pure dry 

C. P 

Bitartrate C. P .20 

Borate cryst. (Borax) pure 

" C. P. 

powtl. pure 

" C. P. 

fused ground (Borax « dass) 

Bromate C. P. .30 

Bromide U. S. P .20 

C. P 20 

Calcium Hydrate dry 8 mesh 

moist 8 mesh 

Carbonate cr\ St. tech. (Sal Soda) (Washing Soda) 

'" pure 

•■ C. P. 

Calcined tech. (Soda Ash) 

dr\ pure 

Anhyd. C. P. 

Chlorate cryst. tech 

"•• C. P 

Chloride white gran 

cryst. C. P 

fused C. P 

Chromate neutral pure 20 

" " C. P. 20 

Cinnamate pure 60 

Citrate I . S. P 20 

C. P. «25 

Cobaltic Nitrite dry C. P. . . .75 

Cyanide tech. <)S' , 

C. P 20 

Ferrocvanide tech 

C. P. .20 

Fluoride powd. tech 

C. P 20 

Formate pure -20 

C. P. -25 

Hydrosulphite 20 

Hvdroxide gran, tech 

sticks V. S. P 

14 4l C P 

" PelletsV S. IV 

C. P 

" with Lime — see Sodium Calcium Hydrate 

Hypochlorite Solution 

Hyposulphite cryst. pea size 

II U Q D 

dry powd. C." P. .... 

IodateC. P 80 

Iodide U. S. P 65 

C. P. -80 

Metaphosphate C. P. -30 

Molybdate C. P -35 

Nitrate cryst. tech 

pure 

Q p 

fused sticks c! P.". • • -20 

Nitrite ur.in. tech 

" U. S. P 

• C. P. - 20 

sticks C. P.. 20 

Nitroprusside C. P. 

Oleate pure 

Oxalate pure 



ti 






*t 



.20 
.20 



4 oz. 


lib. 


$1.85 


$5.45 


.20 


.30 


.30 


.65 


.35 


.75 




.25 


.30 


.60 


.45 


1.35 


.... 


.20 


.25 


.50 




.20 


.25 


.50 


.25 


.60 


.80 


2.50 


.30 


.80 


.40 


1.10 


.30 


.60 


.35 


.70 




.20 


• ■ • • 


.30 


.25 


.50 


• 


.20 


- . 


.30 


.30 


.55 


.20 


.30 


.35 


.70 


• ■ . • 


.20 


.25 


.50 


.35 


.90 


.30 


.65 


.40 


1.10 


1.75 


. . 


.30 


.80 


.45 


1.25 


2.10 


6.25 


.30 


.60 


.40 


1.10 


.20 


.55 


.40 


1.15 


.20 


.35 


.40 


1.20 


.35 


1.05 


.45 


1.25 


.35 


1.05 


.... 


.20 


.30 


.60 


.35 


.70 


.30 


.60 


.35 


.70 


• • * • 

• • 


.45 


.... 


.20 


.30 


.5o 


.30 


.65 


2.40 




2.10 


6.25 


2.30 


7.00 


.60 


1.80 


.90 


2.50 


. . • ■ 


.20 


• i * • 


.25 


.30 


.60 


.40 


1.10 


.20 


.40 


.25 


.60 


.30 


.70 


.40 


1.05 


1.65 




.35 


1.05 


.30 


.90 



5 lbs. 



SI. 10 
2.75 



1.00 
2.50 



.80 
2.00 

.80 
2.00 



2.50 
3.00 

.50 
1.10 
1.80 

.60 
1.25 
2.25 
1.25 



.45 
1.65 



2.50 



1.40 



.75 
2.25 
2.80 
2.25 
2.80 



1.75 

.70 

2.00 



.60 

.90 

2.25 



1.50 
2.25 
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Prices include container. 
No quantities smaller than those priced will be sold. 



Chemicals and Reagents 







1 oz. 4 oz. 1 Hi. 



5 lbs. 



Sodium Oxalate C. P $0.20 

Perborate I S. I\ . 

Peroxide \» m d. pure .... ... 

C P. . . v . 

fused lump M •» >ne) 

Phosphate Monobasic ( :. P. VilU'u, .20 

Dibasic tech 

gran, is P 

'.st. <:. p. v.jirn, 
\nhv.i. <:. P. .30 

I ribasic te< h ....... 



• • 
u 

tt 
II 

H 
U 
ti 

»» 

•• 

a 

u 

ti 

U 

.« 

u 
u 



a 
a 
u 

u 
u 



14 
u 



<:. P.N. .,!'<>, 

Phosphite C. P. 
Potassium Carbonate C P. 

Tartrate cryst. I S. P 

G. P. 



.. 






ti 



i» 



.20 
.50 
.20 

.20 



it 



>■ 
»* 
U 

ii 
i* 

.. 

a 

• > 
I. 
.. 
u 

♦ . 
ti 
ti 
.. 
ti 
ii 
ti 
ti 
ti 

.! 

• I 



.20 
.20 



.25 
.20 
.30 

.20 

.30 

.20 



powd. U. S. P 
Pyrophosphate C. P. 

Salicylate powd. U. S P 

Silicate dry powd. t« h 

solution tech. (Water < il.i — i I t;al $1.25 

cryst. C. P. 

Silicofluoride C. P 

Stannate C. P. 
Stearate pure 

Succinate crysl | aire 

Sulphantimoniate 

Sulphate * ryst tech. (Glauber's Salt) 

" pure 

" C. P. 

drj powd- pun 

Anhyd powd C. P. 
Sulphide crysl pure. 

" C. P. 

fused tech 

Sulphite crysl pun 
" C. P. 

powd pure 

Anhyd. c;. p. 

Sulphocyanide C. P. .25 

Tartrate aeutral C. P. .20 

Thiocyanate see Sodium SuIpho< \.mide. 

Thiosulphate see Sodium 1 1\ posulphite 

Tungstate pure poi* d to 

r C. P. .30 

Uranate -see I ranium Oxide yellow 
Sphagnum Moss 

Spermaceti U. S. P 
Starch Arrow-root 

Cassava (Tapioca I 
Corn 

Iodized $5 

Laundry, Lumpy 
Potato 
Rice 

Soluble tn h .20 

\< i to Lintnej 20 

Wheat 

Steel Shot (I 'urn hin^i 

" Wool Medium 

Strontium UetateC. P.. 3d 

Borate <:. P. *3n 

Bromide cryst. U. S. P m 

cp. ;g 

Carbonate tech 

C. P. 20 

Chlorate C. P. jg 

Chloride * i s -l pun 

C« P- 20 

Chromate C. p. « 



it 
tt 

i* 

.. 
tt 

tt 



tt 
ti 
tt 

*•■ 
it 
it 



$0.45 
.25 
.35 
.40 
.50 
.40 

.20 
.30 
.70 

• . 

.40 
1.35 
.40 
.25 
.35 
.25 
.35 
.35 
.20 

.50 
.40 
.85 

.35 

.70 

.511 



.25 

.25 
.30 
.30 
.25 

.30 
.20 
.30 
.55 
.45 



.65 

.75 



35 
30 

20 

95 



.30 

.40 



.25 
.75 
.70 
.35 
.45 
.20 
.45 
.75 
.25 
.35 
.95 



$1.25 

.55 

.75 

1.05 

1.25 

.80 

.25 

.35 

.60 

2.00 

.25 

.85 

4.25 

1.15 

.50 

.95 

.50 

')(| 

.95 

.45 

.25 

1.50 

1.10 

2.50 

.90 

2.00 

1.511 

.2U 

.30 

.50 

.30 

.50 

.65 
.90 
.45 
.30 
.55 
.30 
.60 
1.60 
1.30 



1.95 
2.20 

.35 

.70 
.60 
.45 

.20 

2.75 
.20 

.30 

.35 

.90 

1.10 

.35 

.20 

.55 

2.25 

2.05 

1.00 

1.30 

.45 

l . 30 
2.25 

.50 

.85 
2.80 



' gtfon 



(iiifll 



$3.00 

4.50 

2 I! 2.00 



.85 

1.50 

2.5(1 



.85 



2.00 
2.00 



2.00 
.60 



.50 

1.15 

2.2? 
1.25 
2.25 
2.75 



1.25 

2.2b 
1.35 
2.50 



1.15 



.75 



1.15 



.75 









Stnchnine 






M 



Sugar Burr 
GafM 

» Frui' 

Grtp 
u lava 

•• I c.id 

Milk 

Sulphur PI 

'• 

(I 

lo 

- Ir 

Saperoxol 
Taka Dtart 

Talcum pot 

.. 

Tallow pun 
Tapioca - 

I .mar Erm 



Tell 



unum 



Teal Lead 

Paper* 
Thallium \ 

S 
Theinr 

rhermlt 

Tl 

Thymol 
Tin Metal 

r 



it 



I 

Ch| 

s) 

(1CI I 

(out 
Sul 

(OUl 

Sul 

(ou 
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CHICAGO APPARATUS CO. 
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Chemicals and Reagents 



Prices include container. 
No quantities smaller than those priced will be sold. 



1 oz. 4 oz. 1 lb. 



it 



.» 



44 



tt 



u 

44 

44 



tt 



(4 



a 

it 

CI 

44 



44 
44 
it 

u 
II 



Strontium Fluoride C. P. SO. 30 

Hydroxide cryst ,C.P. 30 

Iodide U. S. P .70 

Nitrate powd , 

C, P 20 

Oxalate C. P 35 

Oxide Anhyd. C. P. .40 

Perchlorate C. P .35 

Phosphate C. P .35 

Sulphate C. P 20 

Sulphide powd 20 

Strychnine Alkaloid cryst. U. S. IV 1.35 

Acetate I. S. P 1.35 

Hydrochloride l. S. P 1.35 

Nitrate U. S. P 1.35 

Sulphate cryst. U. S. P 1.30 

Sugar Burnt — see Caramel ....... 

Cane — see Saccharose 

Fruit — see Levulose 

Grape — see Dextrose 

Inverted .20 

Lead — see Lead Acetate 

Milk — see Lactose .... 

Sulphur Flowers powd 

precip. U. S. P 

roll (Brimstone) 

Chloride 

Iodide I . S. P.. 80 

Trioxide — see Acid Sulphurous Anhyd 

Sliperoxol — see Hydrogen Peroxide 30' ] 

Taka Diastase — see Diastase Taka 

Talcum powd. tech 

" U.S. P 

Tallow purif 

Tapioca — see Starch Cassava 

Tartar Emetic U. S. P 20 

C. P. -25 

Tellurium Metal powd . . 100 

Nitrate basic . . 5.25 

Oxide di 7.35 

Test Lead — see Lead Metal 

Papers — see page 499 

Thallium Metal 200 

Sulphate 4,50 

Theine — see Caffeine 

Thermit 

Ignition Mixture 

Thorium Nitrate C. P. 

Oxide Anhyd. pure * 

Thymol cryst. ISP 

Tin Metal bars pure 

mossy gran, pure 

" C. P 

shot 

sticks 

powd. C. P. 20 mesh 

" C. P. 30 mesh 

pure foil Pb free 

(ous) Acetate C. P 

(ic) Chloride cryst. C. P 

11 Anhyd, fuming 

(ous) M cryst. pure 

u " C P 

" Oxalate C. P. 

" Oxide white pure 

(ic) Oxide white C. P. 

(ous) " black C. P. 

(ic) Sulphate C. P. 

(ous) " C. P. 

(ic) Sulphide C. P. 
(ous) " C. P. 



• ■ 



• • 



tt 

u 
it 

tt 

41 

it 
U 

it 

a 
a 
it 

a 
tt 

.. 
a 
tt 

n 

a 



41 



-t 



*• 



.. 



4t 



44 



u 



.60 

.25 

.55 

.20 

.20 

.30 

.30 

.30 

.35 

.35 

.35 

.40 

.30 

.35 

.20 

.30 

.40 

.20 

.30 

.45 

.40 

.45 

.45 

.55 



$0.60 
.50 



, . . . 

■ 

.35 

. . 

.30 

.60 

3.00 



. . i 



i«i* 



.35 



SI. 70 
1.50 



■ • a • 



.45 1.25 



- - 


.20 


.20 


.50 




.20 


.45 


.85 



.20 

.30 
.75 

.70 
1.50 



■ > i . 



.90 



1.75 5.40 



1.65 


5.00 


.45 


1.25 


.45 


1.25 


.65 


1.90 


.55 


1.55 


.60 


1.65 


.70 


2.00 


.70 


2.00 


.70 


2.00 


1.10 


3.20 


.50 


1.40 


.75 


1.75 


.35 


.90 


.45 


1.25 


1.10 


3.25 


.35 


1.00 


.33 


1.60 


1.15 


3.45 


1.00 


3.00 


1.25 


3.70 


1.35 


4.00 


1.65 


5.00 



5 lbs. 



.20 


.40 


! 


(1.60 


.40 


1.15 






.80 


2.35 
3.25 
3.00 
2.00 






1.10 






1.00 






.70 






.45 


1.35 






.40 


1.20 






• • • . 


• • • • 


y 8 oz. 


.35 






Hoz. 


.35 


■ 




%oz. 


.35 


■ 


• 


Hoz. 


.35 


. . 




M oz. 


.35 



.60 



.60 
3.00 



.75 
1.25 



x /i oz. 2.45 



10 Gra. 1.75 
4.00 

y 2 ib. .90 







Page 495 



CHICAGO APPARATUS CO. 
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Chemicals and Reagents 




Prices include container. 
No quantities smaller than those priced will be sold. 



I <>/. 1 02. 1 lb. 



5 II 



i 1 



• > 



Titanium Metal Sl% . 

(ic) Chloride Tetra 

Oxide Anhyl C. P. 
Potassium Oxalate pure 
Tolidine pure. 
Toluene I I »t]ii< 1] I pure 

C. P. 

Toluidine i( Jrtho) pu 
(Para I pure 
Trioxymethylene — see 1 • trmaldehyde Para 
Tr> psin powd 
Tungsten Metal powd. pun 

Oxide -see Acid Tungstic. 

Turmeric powd 

Paper- seeTes per pagi 199. 
Turpentine Spirits- see Oil Turpentine 

S en ice Artificial 
Ultramarine Blue . . . 
Uranium Acetate C, P. Na free. 
Nitrate 1 n St. <>. P. 
Oxide Yellow pun 

Urea * arbamii le 1 pui e 

Vanadium Chloride crysl 

Pentoxide — see V id \ in 
Vaseline- see Pel rolatum. 

Vinegar Cider 

Volumetric Solutions— see 1 198 199 

Washing Soda -see Sodium Carbonate. 

Water Distilled 

Ammonia sc< \mmonium Hydroxide 
Bromine -se< Bi omine \\ ater. . . 
Chlorine see Chlorine Water. 
Javelle -see Sodium Hypo* hlorito 
Lime 

Glass— see Sodium Silu it< Solution 
Wax Bees White I\ S. P 
" < " Ydlo* 1 S P 
White Lead— see I ead Carbonate 
Whiting 
Witch Hazel 

Wood Alcohol- see Ucohol Methyl 
Wool Glass- see < .1 1-- Wool 

Mineral a e M ineral Wool 

Steel — see Steel Wool 
Xylol pure. . . 

(; P. 

Xylose C. P. 

Yam Woolen white 



I pt. $0.45, 1 (|t. .75, 1 gal. Si. 50 






a 



! ; ,.,1 .75 






Zinc Metal Cubes for Kipp * leneratoi 



u 
u 

». 
it 

u 
u 

.. 
a 
u 
». 
.. 
u 
u 

• • 



• • 
H 
CI 
it 

.. 

CI 

it 
II 



rr 



Mossj I Iran, te h 

C. P. 

Arsenu Iree C. P. 
Powd I >IM. te. I. 
(IP 

C. P. 2i« <h 
C. P. 30 mesh 

Sheet >*>". 






11 






ci 



% 



■ 1 



.. 



Shot C. P. 

Arsenii Free C. P. 
Sti» k C. P. 

Arsenw I ree t P. 
Acetate C P. 

Amalgam 

Ammonium Sulphate C. I 1 

Arsenate C. P. 

Arsenite C. P. 

Benzoate 

Borate C. P. 

Bromide Is p 



$0.40 


$1.20 


S3. 50 


.40 


1.00 


3.00 


.45 


1.15 


3.35 


-.30 


.70 


2.10 


.45 


1.25 


3.75 


• 


.25 


■ 


. 


.35 


.65 


.20 


.35 


1.00 


.30 


.75 


2.25 


1.411 




- - 


.35 


.85 


2.50 



1.50 



I 1 .t .45, 1 «|t .75, 1 -..I. 1.65 






.20 



.20 

.20 
.20 
.35 
.20 
.25 
.30 
.40 
.35 
.40 



.20 



45 
.35 



.25 
.30 

1.00 

■ 

.30 

.40 
.20 
.30 
.35 
.35 



.35 

.45 
.35 

.45 

.35 

1.00 

.35 

.60 

.75 

1 . 20 

.90 

.85 



.50 





.45 


.90 




.25 


.50 


.70 


2.0(1 




.70 


2.00 


6.00 


.65 


1.90 






.30 


.75 



.30 



.35 

1.20 

.85 

■ 

.20 
.50 



.45 
.60 

. . . • 

3.00 

.35 

.25 

.60 

1.10 

.35 
.60 

.70 
.65 
.45 
.40 

S5 
1.20 
.85 
1.20 
1.05 
3.00 
1 .00 
1.75 
2.25 

2.70 
2.60 



1 Qt. $0.40 



1 '..I .75 



l 1 ial. 1.25 



.75 



Hi' .in. 



2.25 
3.35 

1.40 

1.00 
2.50 



1.30 
2.50 
3.00 
2.75 
1.75 
1.60 
4.00 



4.00 



Zinc C«rf? 


*• 


lofid 


■ ■ 


Chrotai 




mid" 




Ferrocy 




Hydroi 




I»didt ' 


- 


Nitrate 




- 

OialJO-- 


" 


de U 




■ 


.. 




• ■ 


• V 


■ • 


Permar 




Peroxkl 




Phospti 


• • 


Phosph 




Salio la 


M 


Mearat 


•1 


Sulpha 














.. 





Sulphid 



II 






II 












Sulphit 
Tartrar 
Zirconium N 







Acid Rosolic 

hineal 
Indigo 

1 Itmua 

Methyl Oran 
• Red 
Phenolphtha 
Turmeric 



Ammoni urn 

H>i r °ch!ori£ 

^'ncAad, 
Hun, \ hA 

Sul Phur K Ai 



'^inu m s 
Vn,n, »ni um 
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CHICAGO APPARATUS CO. 



£M\ hay 



Chemicals and Reagents 



Prices include container. 
No quantities smaller than those priced will be sold. 



1 oz. 4 K)z. 1 lb. 



5 lbs. 



.. 



a 



Zinc Carbonate Precip. tech 

C. P SO. 25 

Chloride Gran, tech . . . 

"ISP 

- C. P.... .'.'.'.'.' .20 

Fused Stick C. P . .. .20 

Chromate C. P .30 

Cyanide pure .... .20 

Ferrocvanide pure .50 

Hydroxide C. P .25 

Iodide U.S. P .85 

Nitrate crvst. tech 

C. P 20 

Fused C. P. 30 

Oxalate C. P. . . 35 

Oxide tech 

" U. S. P 

Dry Process C. P. .20 

" Wet Process C. P. 20 

Permanganate Pure Dry .70 

Peroxide .35 

Phosphate C. P .30 

Phosphide .30 

Salicylate . . .30 

Stearate V . S. P 

Sulphate Crvst. tech 

'" r. s p 
" c. P. 

Anhyd. pure .... 

C. P. 20 

Sulphide Powd. tech .20 

• pure 25 

" C. P .40 

u Phosphorescent 3.25 

Sulphite pure .25 

Tartrate C. P .90 

rconium Nitrate C. P .85 

Oxide C. P 40 



SO. 2 5 



45 


1.35 

.45 

.65 

.80 

1.10 

2.05 

1.10 

1.40 

.60 

.90 

2.00 

2.50 

.35 

.50 

.80 

1.00 

i • i - 

3.00 

2.00 

2.00 

2.80 

.65 

.25 

.35 

.55 

.40 

.95 

1.10 

1.45 

3.25 

1.35 

■ 

3.25 




.25 
.30 
.35 
.40 

.70 


$1.75 

2.85 
3.65 


.35 








.50 








.30 




.35 




70 




.85 




.20 

.25 
.35 


1.35 


,40 




1.95 




1.00 




.70 




.70 




.90 




.25 




. 
.30 
.20 


.75 
1.50 
2.35 


.35 




.40 




.50 




1.15 








.45 












1.10 








Solutions Indicator Y oz 

Acid Rosolic $0.30 

Cochineal . .30 

Indigo .30 

Litmus . -25 

Methyl Orange .25 

Red. -30 

Phenolphthalein -30 

Turmeric -30 



List of Reagents to Accompany: McPherson 8C Henderson's 

Laboratory Exercises 
All Reagents Are in Glass Stoppered Bottles 

Reagents for Each Desk 250 cc 

Ammonium Hydroxide C. P. SO. 50 

Hydrochloric Acid C. P 50 

Nitric Acid C. P. 50 

Sodium Hydroxide I0 c /i Solution 50 

Sulphuric Acid C. P. -50 

Reagents for Use of AH Students 

Acetic Acid 36% -50 

Aluminum Sulphate 10% Solution .60 

Ammonium Carbonate 10% Solution .60 

Chloride 10% Solution .60 



1 <>/.. 


1 lb 


$0.70 


$2.00 


.60 


1.75 


.60 


1.80 


.50 


1.50 


.50 


1.50 


.70 


2.00 


.60 


1.75 


.60 


1.75 



500 cc 
$0.90 
.90 
.90 
.90 
.90 



.90 

1.05 
1.05 
1.05 
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Prices include container. 
No quantities smaller than those priced will be sold. 

Reagents for Use of All Students (Continued) 



Ammonium Molybdate Solution 

Sulphide Solution 
Barium Chloride 10% Solution 



Borax (Solid) 



Calcium Chloride 10% Solution 
Carbon Tetrachloride 
Chloroform U. S. P. 

Chlorine Water 

Chromium Sulphate 10% Solution 
Cobalt Nitrate 5% Solution 
Copper Sulphate 10% Solution 
Disodium Phosphate III',, Solution 
Fehling Solution A 

B 
Ferric Chloride 10% Solution 
" Sulphate 10% Solution 
Hydrogen Sulphide Solution 
Iodine Solution 
Lead Acetate 10% Solution 



Limewater 



Litmus Indicator Solution 
Magnesium Sulphate 10% Solution 
Manganese Chloride 10% Solution 
Mercuric Chloride 5% Solution 
Mercurous Nitrate 10% Solution 
Phenolphthalein Indicator Solution 
Potassium Bromide 10% Solution 

Chromate 10% Solution 

Ferrocvanide 10% Solution 

Hydroxide 10% Solution 

Iodide 10% Solution . . 

Sulphocyanide 10< /{ Solution 

Silver Nitrate 4% c Solution 

Starch Solution "J 

Sodium Carbonate 10% Solution ( ' (( 

Chloride Solid 25 ° f P 1 

250 cc 



U 

u 



250 cc 

$0.90 
.50 
.60 

250 gm 

.45 
250 cc 
.60 
.50 
.65 
.60 
.70 
.70 
.60 
.60 
.60 
.65 
.60 
.60 
.60 
.70 
.60 

1000 cc 
.80 

250 cc 

.80 

.60 

.60 

.70 

.75 

1.00 

.60 

.60 

.60 

.60 

1.00 

.60 



.. 



Thiosulphate 10% Solution 
Zinc Acetate 10% Solution 



.(.(I 



500 cc 

$1.60 

.90 

1.05 

500 gm . 

.75 

500 cc 

1.05 

.90 

1.20 

1.05 
130 
1.30 

1.05 
1.05 

1.05 
1.20 
I.0S 
1.05 
1.05 
1.30 
1.05 
2000 cc 

1.40 
500 cc 
1.50 
1.05 
1.05 
1.30 
1.40 
1.90 
1.05 
1.05 
1.05 
1.05 
1.90 
1.05 
1.90 
1.30 
1.05 
500 gm . 
.75 
500 cc 
1.05 
1.05 



Solutions — Standard Volumetric 

Standardized according to International Atomic Weights, « »v> gen-ll 
I hese solutions are corrected to 4-0.05% C when shipped 

siderSle t^ 1 V " , , n | n ; ctric solutions should be stored in a cool pi ,:e, and solutions which have been on hand for a con- 
siderable time should be rechecked if grt curacy is desired. 



Acid Hydrochloric Normal . i 

Tenth Normal \ 



• • 



Oxalic Fifth Normal 



1 



Sulphuric Normal i 

.... - _, 



« 



" Tenth Normal , 

Ammonium Sulphocyanate Tenth Normal 
Iodine Tenth Normal 
Potassium Permanganate Fifth Normal 
Silver Nitrate Tenth Normal 



1 

M 

1 

1 
1 
1 



llNTg. 

liter g. 
litei 

litei 

liter g. 

liter g. 
liter g. 
liter g. 
liter g. 
liter g. 
liter g. 
liter g. 
liter g. 
lit >T g. 
liter g. 
liter g 
liter g 



s. b., each 
i » , each 
b., each 

■ b., each 
b., each 
b., each 

s. b., ea< h 

s. b. f each 

s. b., each 

s. b., ea< 1 1 

s. 1> . e a h 

s. b., en li 

s. I* , ea< li 

s. b. t each 



. e u li 



I K 
s. b., ea< 1 1 
s. I» e ich 



$2.00 
1.30 
2.00 
1.30 
2.00 
1.30 
2.00 
1.30 
2.00 

1.30 

2.oo 

1,30 

2.2=> 

1.50 

2.00 
1.30 

2.25 
1.30 
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Sodium Hj 
TH 



Barfoed 
Benedii 

Boa*' H 

: 

! 

Hail 
Ftf'l \ii 

Mfllon's \l 

Nesstei 

Sylandi 

rniayer 

Schult/ 
Schweitzer' 



Litmus Blu 
Kei 

Red 

\/«ilirmin 
iiineal 
! Red 

Lacmoid 

I itmuj 

Red 
l ogwood 
Methyl On 

Red 

nolphth 
Potassium ! 

Starch 
Turmeric 



Jtid Phosp] 
Amnioniurr 

leal 
Dned Blood 

1 mo 

Kainit 
SET 



CHICAGO APPA RAT US CO. 



SMtlvay 



Chemicals and Reagents 



Prices include container. 
No quantities smaller than those priced will be sold 



Solutions — Standard Volumetric — (Continued) 

1 liter g, s. b., each $2.00 

Sodium Hydroxide Normal x ■> liter g, s. b., each 1.30 

1 liter y,. s. b., each 2.00 

Thiosulphate Tenth Normal ) 2 liter g. s. b., each 1.30 



Solutions 

For Special Test Purposes 



Barfoed's Sugar 

Benedict's Solution 

Boas' HCL in Gastric Juice 

Dobbin's Caustic Alkalies 

Esbach's Albumen 

Fehling's No. 1 Sugar 
Fehling's No. 2 Sugar 

Haine's Glucose 

Mayer's Alkaloids 

Millon's Albumen 

Nessler's Ammonia and Aldehyde 

N\ lander's Glucose 

Obermayer's Indican 

Schultze's Alkaloids 

Schweitzer's Cellulose . 



1 (./.. 


4 oz. 


I lb. 


SO. 25 


S0.45 


SI. 25 


.30 


.60 


1.60 


.30 


.65 


1.75 


.30 


.60 


1.60 


.20 


.40 


1.00 


.20 


.35 


.70 


.20 


.40 


1.00 


.20 


.45 


1.15 


.25 


.55 


1.50 


.25 


.55 


1.50 


.30 


.65 


1.75 


.25 


.55 


1.50 


.25 


.45 


1.25 


.30 


.65 


1.75 


.30 


.65 


1.75 



Test Papers 

Books 25 Strips 



Litmus Blue 

Neutral 
Red 

Sheets 8 inch x 10 inch 
Azolitmin $0.15 Each Si. 30 Quire 



Cochineal .12 

Congo Red .OS 

Lacmoid .12 

Lead Acetate .08 

Litmus Blue .08 

Neutral .08 

Red 08 

Logwood .12 

Methyl Orange .08 

Red .15 

Phenolphthalein .10 

Potassium Iodide .10 

Starch .10 

Starch II) 

Turmeric .10 



•• 
«. 

> I 

a 

> > 



• . 



> . 



1.10 

.75 

1.10 

.75 

.75 

.75 

.75 

1.10 

.75 

1.30 

.95 

.95 

.95 

.95 

.95 



' * 



»• 



i - 



• • 









.- 



. . 



t* 



.- 



.* 



SO 



.06 Each 

.06 

.06 



it 



-■ 



Viala loo strips 

Azolitmin 
Cochineal 
Congo Red 
Lacmoid 
Lead Acetate 
Litmus Blue 

Neutral 

Red . ... 
Logwood . 
Methyl Orange 

Red 

Phenolphthalein 

Potassium Iodide 

Starch 
Starch 
Turmeric 



.15 Each 

.12 

.10 

.12 

.10 

.10 

.10 

.10 

.12 

.10 

.15 

.12 

.12 

.12 

.12 

.19 



$0. 50 Doz. 
.50 
.50 '• 

1 .40 Doz 
1.25 

.85 
1.25 

.85 

.85 

.85 

.85 
1.25 

.85 
1.40 
1.25 
1.25 
1.25 
1.25 

.85 



« • 
it 
ffl 
• I 

*« 
•• 
U 
ti 

«« 
1* 

it 
% • 






Fertilizers 

Set of Fertilizer Samples. 12 to set, in 4 oz. Screw Cap Jars- Price per set $3.35 

Acid Phosphate 
Ammonium Phosphate 

Sulphate 
Bone Meal 
Dried Blood 

Ciuano 

Kainit 

Land Plaster 
Muriate of Potash 
Nitrate of Soda 
Rock Phosphate 
Sulphate of Potash 



1 lb. 


5 lbs 


S0.20 


SO. 00 


.45 


2.00 


.20 


.65 


.20 


.40 


.25 


.70 


.30 


1.25 


.20 


.60 


.20 


.50 


.30 


1.25 


.20 


.60 


.20 


.45 


.30 


1.25 
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Soils 



Acid Soil 

Black Loam Rich 

Clay 

" Drab 
Field Sand 
Gravel, washed 
Humus Soil 
Leaf Mould 

Muck Soil 

Peat Soil 

Propagating Sand 
Saw Dust, for germination 
Sandy Loam ... 
Silt Loam. . 
Sphagnum Moss 
White Sand 



Insecticides and Fungicides 



Arsenate of Lead, <lr\ powd 

M Soda, dry 
Bordeaux Mixture, drj 
Carbon Disulphide 
Copper Sulphate, powd 
Dichloricide 

Fish Oil Soap (Whale Oil Soap) 
Hellebore, po-wJ., white 
London Purple. . . . 
Paris Green 

Pyrethrum (Persian [n$e< I Powd< 
Quick Lime, in tin can 
Sulphur Flowers, powd 
Tobacco Sterns 



1 lb 



5 lbs 







SO. 20 
.20 


$0.75 i 

.75 




.20 


.75 


■*ec 


.20 


.75 




.20 


.75 




20 


.75 


1 


.20 


.75 




.20 


.75 




.20 


.75 




.20 


.75 1 




.20 


.75 


Dip** 


.25 


.95 


I 


.20 


.75 


*• 


.20 


.75 


: 


.35 


1.15 




.20 


.75 


merPj 


1 i lb. 


lib. 1 


M 1 


SO. 30 


$0.50 


A 




.35 


.70 








.65 


1 




.25 


.45 


I ' 


> 




.30 


*u 




.25 


.60 




. 


. 


.50 






.30 


.60 






.30 


.60 






.30 


.60 






35 


.80 








.20 








.20 














.35 




















•: ■ 






• utQ%&- 












Scoot* 






Africultv 












■ ■ • 












: -- 






.. 


















- 






up.tami 










































"1 -.-,. F 












' >:* \ 


















. 


















V 












All,.. 








*et 
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ALPHABETICAL INDEX 



A Page 

\v Batteries 37-39 

Absolute Electrometi rs \\<, 

Absorbent Cotton ... . 4M 
Acceleration Apparatus, All Kind- 

\. cessories, Air Pump 268-: 

Balance ... 23, J* 

I tptical Disk. , 210, 211 

Polariscope 215 

Rotator 321-3 

37. 39 

tamide Cooling rube 173 

Burnei . . 10(5 

• roni.it I - [U\t 






-< 



... 



I4M 

393 
3t>9 

4VI 



345 

345 

145-35* 

(M 
©3. 132 

... 33, 

'•I 



• • 



II 



II 



■ 



" 



■■ 
II 



• • 



• I 



■ • 



d Bottles.. 
Dipper. 
Measun 
" Pitches 
Proof Finish 
Pump 

rest. M inn - 
Acids. All Kinds . 17 1- i;.; 

Acoustic and Color Disk i I, 350 

Tubes, Quincke's 
Acoustical Oscillograph. , 
Acoustic?. Apparatus Foi 
Adapter Pull Socket. . . 
Adapters, Distilling 

Glasa 
Adhesion Disk 
Adjustable Air Condenser 

Boyle ^ Law Apparatus 27 i 

Burner, Boyce's ids, 411*1 

Galvanometer Shunts 70, 75 

Jaw Clamps 362, 363, 115, 116 

Rheostats 131, 132 

Scr< imp 

i lamps |17 

Slit. Optical Bench 191 

ind . . ... 

Thermostat .Is". 

Tuning Fork 354 

Advanced Laboratory Photometers 212 

< optical Benches 205 
Optical Bein.li Accessories 205-20* 
He- Bearing Double-Beam Trip Scales 20 
< General I aboraton 

Balances 1_\ 13 

Solution Scale 21 

Triple Beam Balance 

Trip Scales 20, 21 

Mortars. . L3 1 

tteware 1 ..i^seroles. . . 112 

Dishes 125 

Scoops 457 

ricultural Note Books 372 

Air Cocks. 273 

Condenser, Adjustable, trical. 51 

Expansion Apparatus -68 

Jet Tube, Siren Disk. 
Pn --ure Apparatus 

c an 

•' 

Pump Ac. 268-273 

Belt- . . 265 

Plates 266 

Receiver- 268. 269 

Washer-. Leather 271 

mp5. :t>:s-:>>: 

I ester, Wolpert's 

I hermometer and Boyle's La* 

Apparatus 
Attachment for 
Bo\ lc s Lam App. 

Bulh 

rmomi 
ighi Flask 

" Glol 23,273 

Airmeters, . 
Alcohol Blow Torch 393 

Burners 393, 394 

Denatured . . 17 1 
Lamp Wicks 

! ^mpg 3S 

Torch Blowpipe 397 

Tube. Boiling Point 169 

Alkaline Earths, Phosphorescent 

Sulphides of 153 

Ta>. 148 

Allihn Condenser- 118 

Allport'i Eye Pest I hart . 19 I 

Alluard's Hydrometer 333 

Alternat Ing Current Ammetci 17, 99, 102 

Armat ure. 

St Louis Mot r.. Ill 

Banerv Chargers. . 1 1 * • 



•• 
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324 
£72 
269 
270 



•I 



•« 



-• 
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■■ 
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■i 
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329 
276 

167 

273 



•• 



•• 



•• 



-. 



■ • 



<« 



Page 
Alternating Current Demonstration 

Apparatus 28 

Galvanomen-r- 70 

Induction Coils 7s 

Meters. 97, 99, L02 

Motors his 

Motor Parts 109 

Rectifiers , 116 

Source... 116 

Voltmeters 97-103 

Aluminum Balls, Drilled 29-1 

Battery Elements , 34. 
liters. 

. Density 279 

torimeters ... 170 

tted Screens I 

Projection 233 

Density Bl«», k- 279 

Cylinders 279 

■■■-. Milk |25, 449 

Expansion Rod . 17'» 

rube . lso 

Foil 370 

Hydrometer Tube >.{ 

I and Sheet :*7t 

ile Pans. 12 

lield . . 413 

Shot l x.i 

Spe< L6i Heat B< 183 

Spoons . 4."is 

rub rtsion . lst» 

w eights. 2fl 

Wheel and V tie 32s 

Wire 376 

Amerii an Binding Posts 41 

Ames and Bliss wave Vpparal 

Unmeter Mounting Board 93 

Shunts 73. 74 

Ammeter-Voltmeter-* »a tnetei 

I .mhined. 7 J 

Ammeters, Alternating Current. 97, 99, 102 

Batters N '' 

Dire* I < urrcnt 91-102 

Hoi Wire 95 
Thermo-( ouple 1 ype 

Ampere's Frames 29 

Law Stand 30 

Analytical Balam < - ' 9 

25 



.i 









329 

. ■ 330 
470 



272 



■ 



349, i : ,( 
. 215 

,;;.. 

62 
82 
62 
62 

450 

378 



Riders 
Weights 

Anemometers 

Aneroid Barometers 

Aniline Dyes 

Vnimal Parchment Paper 
Annealed End Glass rubes 

Glass Plates 
Annunciator Wire 

Anodes, Copper 

Ele< ( : n« 

Nickel. 

Silver 
Antimony Rublu-r Tubing 
Anvil Bench 

" ( lamp Vises 392 

Anvils 378 

Apertured Wooden Screen 218 

Aplanat Magnifiers *43 

Apparatus "A 167 

Men ury Gauge 167 

- Steam I rap . 1».7 

•' Water Trap 167 

Apron, RublM-r \ ". 1 

Aquaria, All Kinds 

Arago's Magnetic Rotation 

Apparatus 30, 321 

Archimedes Prim iple j< 3 

An Illuminators 21 i 

" Lamp Carbons 211, 233 

Demons! ration .... Hft 

" ( tptical Bench 20fi 

Proja tion Lanterns 231 

Argand Burner lOfi 
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Argon I las Spei i nun rube 
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T"-M 24 I 
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Arnold Steam Sterilizers 15£ 
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Artasi ope 202 
Asbestos I i mi ni 
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•> 
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Asbestos Center Wire Gauze 468 

Cord 374 

Mats 374, 39 I 

Pads. . .374, 3 " 

Paper ....... 374 

Plates .174 

oiieet .... 1 1 -t 

Slate 374 

Squares. . ....374, 3«J4 

Aspirating Siphon. . . 287 

Aspirator Bottt 9 

Filter rump- . 430 

Assortments of BalU 294 

" Pulles- . 3115 

u Tuning Forks. 334 

Astatic Galvanometer 65 

Needle _'35 

ronomical Tele* 225 

Atlas Note Hooks . . 372 

Atomic Weight Chart .414 

Attachment, Air Jet, for Siren Disk 324 

" Thermometer, for 
Boj le - Law 
Apparatus, ... .. 

Atwood 

Burette 



• < 






270 

291 
103 






DivrrumgKuy 210 

Plugs . . . . Q : 
" and Socki 

< ombined . . 

Polarised Light , 210 

Reson ini e 1 ube . 349 

Sonometer 305 

n Pendulum . 344 

Attachments, Elei km 1 4 • » 

I fptical Dis .... 210 

Photometer Electrii 1 Ighi 214 

Atwood Attachment for Ac< eleration 

Apparatus . ."'l 

Mt. hine .".'l 

Audio < Iscillator 51 

Auger Bits Ms 

Aurora l ubes , L52 

Autoclave 169 

Automatic Balan< •■- 15 

Distilling Apparatus 126-428 

Hand Drills 182, 18 I 

15 

Siphon . . 287 

Avoirdupois Weights . . 27 

Axle and Wheel ."{_*^ 

Ayrton < Galvanometer Shunt,. . 70 



"B M B 32. 33 

Babcock ' rlassware 148-449 

Milk and l ream 1 esters 147 

Tcm BoUles . 41n 

Bacchus Illustration (Air Exp App. J 268 

Backs, Haromei' r 331 

Bag, Faradaj s. ....... . 149 

I, ,. «-- 

Bailey's Crui Ible Holder 123 

Bakelite Pull< yz ... 315-317 

Balance A< cessories . 23, 24 

Bench . 2 I 

Brackets 23 

< olumn Apparatus, Hare',. 281 

unteti .... i_' 

24 

Level 2 * 

Pan Mipponing Bows 12 

its 12, 10, 17 

Plates 'i 

Rests 23 
■ 



•• 
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Springs, jolly !•;. 17 

Stirrups 12 

Support, Horn Pan KalaUCC 1 : ' 

Sui 1 np 5 ale. Jl. 22 

Weight s 

Balanced Watch Glass 

md Weight - 

Analytical . 

1 

lainomaiic . . . 
' lemical 
i impi ession, I i 
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Ag aring 

Hand 
Harvard I rip 

Horn Pan. 

Hydrostatic 

Jolly. 
Labor.i ti rj 
Lectui le 

. nahum. , ■ 
.M ilk. 

and I 

Mimican and <»alc 
script ion, 

Pulp 

Dial 
Solution and Dispensing 
Sp< - ft « iravity 

Spring 
Three-in-One 

I rip, Agate Bearing 
Triple Beam 
Westphal 
Balam i g Col imn Tubea 
I] and Ring 
iment 
Balt-B< ■ . I 
Ballistic I ralvanonw l\ \ 
Ball ton Form I 
Rubb.r 
Balloons, Glas* 

lis, Aluminum, 1 d 

Brass, Drill 

n, Drilled 
i [ .11 

Copper, Drilled 
Cork. Drilled 
Density 

Drilled i m 

i |uiJibrium 
G -- . 
Inertia 

. Drilled 
I vory, Drilled 

i d, Drill- -.1 

urn Vil ■ . I )nlled 

Mai I " 
1 i ndulum 

... 
Racing 

i 
Steel 

Wood, Drilled 
Ha! 

Balsam B< ittles 
Bandr. Rubbei 
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Bar and Level 
•' i om pound 
- Wobbly 

ty Cell 
Barlow's Wheel 
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Dynamo and Magi 

Support 

Pendulum. Kat< l - 
lies Dropping Bottli s 
ifa 

( harts 
Baromeb-r Bell |ai 
Bai ka 
Recording 
Tubea 
Tut 
Barometers, Aneroid 

Dcmt mstratlon 
Exp« rinn ntal 
i run 
Mercurial 
Stand S u ■ 

Bureau 
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Bar rating, with 

Rest >nal i to 
Bartliel \lcohol Burners, 
.ind R- : . « hi mical 

Rectangular 
Round 

I ri] od, < hemi< 
Phj 

Bath. 5 m 
Ban S ind . . 

Water, Ml Kir, 
Bat v 



WiK'.' 



11. 



20, 
15, 

16, 

12, 
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i 






13 
15 

15 
17 
17 
13 
14 
11 
21 
447 
12 
15 
11 
IS 
-1 
17 

18 
21 

21 

■ ■ 



17 
278 
169 
294 
317 

434 

- 

294 

294 
296 

294 
279 
294 

295 

I 
_"U 308 
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